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EXECUTIVE SUMMARY

P

rices of hotels along the east coast continue to drop, although the rate of decline has moderated.
Hotels on the west coast enjoyed positive price momentum, both on a quarter-over-quarter or yearover-year basis. Hotels in gateway cities exhibited poorer price performance than those in nongateway cities. Our moving average trendlines and standardized unexpected price performance metrics
indicate a positive price reversal for large hotels, while the hemorrhaging continues for small hotels. There
are indications that lenders are more willing to finance hotels going beyond best-in-class hotel properties,
although the cost of financing and the relative risk premium remain high. This is report number 37 of the
index series.
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P

rice momentum for hotels in some regions turns positive, while most regions continue to exhibit
negative price momentum. For the most recent quarter (2020Q4), Exhibits 1a and 1b show that the
entire eastern seaboard continues to experience a decline in price performance. Not surprisingly, hotels in the Middle Atlantic region continued to experience the worst price performance on a year-over-year
basis, down 37.8 percent. Following close behind were hotels in the New England region, with a 36.7-percent decline year over year. The South Atlantic region was the third-hardest-hit region with hotel prices
falling 22.2 percent year over year. What encourages us, though, is the fact that, with the exception of the
New England region, the quarter-over-quarter price declines for both the Middle Atlantic and South Atlantic regions were relatively smaller this quarter, at -10.7 percent for the Middle Atlantic and -5.8 percent for
the South Atlantic, compared to last quarter’s (2020Q3) corresponding quarterly declines of 12.6 percent and
11 percent. In contrast to the eastern seaboard, hotels on the west coast enjoyed positive price momentum
both on a quarter-over-quarter and year-over-year basis. Quarter over quarter, prices for Pacific hotels rose
approximately 2.4 percent, while hotels in the Mountain region increased 6.3 percent year over year.
exhibit 1a

Time series hotel performance for seven regions (post-recession)

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

Cross-section hotel performance for seven regions (post-recession)

-13.9% QoQ
-5.5% QoQ

-36.7% YoY

-18.75% YoY

2.4% QoQ
-10.7% QoQ

-14.1% YoY

-37.8% YoY

0.8% QoQ
6.3% YoY

-5.8% QoQ
-22.2% YoY

-3.9% QoQ
-10.5% YoY
Sources: Cornell Center for Real Estate and Finance, CoStar, Real Capital Analytics

exhibit 2

Hotel performance for gateway cities versus non-gateway cities

Sources: Cornell Center for Real Estate and Finance, CoStar, Real Capital Analytics
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Hotels in gateway cities performed much worse than
those in non-gateway cities. Exhibit 2 shows that the price
performance of hotels in gateway cities fell more (-10.75%)
than that of hotels in non-gateway cities (-3%) quarter over
quarter, as well as year over year (-21.6% for gateway hotels versus -14.5% for those in non-gateway cities) continuing the negative momentum in the prior quarter-over-quarter (-5.4% and -6.4%) and year-over-year periods (-9.2% and
-16.3%).
The median price of hotels has finally exhibited positive price gains quarter over quarter. Although negative
price momentum still exists on a year-over-year basis,
that decline has moderated. The median price based on
all hotel transactions (both large hotels and small hotels
combined) rose 27 percent from the previous quarter
($3.6M versus $2.825M) on stronger volume (247 transac-

tions for 2020Q4 versus 174 transactions for 2020Q3), as
reported in Exhibits 3a, 3b, and 3c. Year over year (2020Q3
versus 2020Q4), the median price of hotels fell 27 percent
compared to a drop of 40 percent in the prior year-overyear period on weaker volume (-35.5%). A comparison of
large hotels relative to small hotels on a year-over-year
basis reveals that the median price of large hotels increased
5.5 percent, compared to a 33-percent decline in the prior
period on weaker volume (-52%), while the median price
of small hotels experienced a decline of 18.2 percent on
weaker volume (-30.1%).1 In contrast, both large and small
hotels exhibited positive price momentum on a quarterly
basis. Quarter over quarter, large hotel prices increased 64
1
Note that the number of transactions is limited to the sales that are included in the hedonic index. As such, it should not be construed as being the total
market activity.

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, Tennessee; East North Central region: Illinois, Indiana, Michigan, Ohio, and Wisconsin; Mountain region:
Arizona, Colorado, Idaho, Montana, New Mexico, Nevada, Utah, and Wyoming; West North Central region: Iowa, Kansas, Minnesota, Missouri, Nebraska, North Dakota, and South Dakota; Pacific: Alaska, California, Hawaii, Oregon, and Washington.

About the Cornell Hotel Indices
In our inaugural issue of the Cornell Hotel Index series, we introduced three 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 sales index (RSI) that tracks actual hotel transactions. These indices are constructed
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 earning expectations to aid
hotel decisionmakers. We also present updates and revisions to our hotel indices along with commentary and supporting
evidence from the real estate market.
Due to the continuing pandemic, several of the data sources that we use in our analysis have either not updated their
statistics or have switched to providing talking points. As such we have suspended our commentary on the Economic Value
Added and have shortened our analysis of the real-estate capital market from a debt perspective.
*
Cities that we define as gateway cities are Boston, Chicago, Honolulu, Los Angeles, Miami, New York, San Francisco, and Washington DC. For a general
discussion 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 property 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, or relatively stronger
performance in terms of revenue per available room than other top cities that are not gateways.
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exhibit 3a

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

Transaction volume (observed) and median sale price (continued)
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exhibit 3c

Transaction volume (observed) and median sale price (concluded)

Source: Cornell Center for Real Estate and Finance

percent on higher transaction volume (45 sales this quarter compared to 14 sales
last quarter). The median sale price of small hotels also experienced a positive
albeit small price increase (3.9%) on stronger volume (+26.3%; 202 sales this
quarter compared to 160 sales in the previous quarter). Exhibit 4 and Exhibit 5
show this year-over-year trend in the number of transactions for large hotels and
small hotels.
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exhibit 4

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

Sources: CoStar, Real Capital Analytics

exhibit 5

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

Sources: CoStar, Real Capital Analytics
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exhibit 6

Hotel indices through 2020, quarter 4

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

Our moving average trendlines and our standardized
unexpected price (SUP) performance metrics indicate a
positive price reversal for large hotels, while the hemorrhaging continues for small hotels. Exhibit 7, which

graphs the prices reported in Exhibit 6, shows that the
price of large hotels rose 1.6 percent this quarter, reversing
a 1.5-percent decline last quarter. In contrast, small hotel
prices fell 2.6 percent this quarter, continuing their decline
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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

exhibit 9

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

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

Moving average trendline for large hotel index

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

from last quarter (-4%). Year over year, Exhibit 8 shows that
large hotels fell 2.8 percent (2019Q4-2020Q4), compared
to a drop of 3.2 percent in the prior year-over-year period
(2019Q3-2020Q3). Exhibit 9 shows that small hotel prices declined 9.5 percent year over year (2019Q4-2020Q4),
compared to a 7.4-percent fall in the prior period (2019Q32020Q3).

Consistent with our analysis, our moving average
trend lines for large hotels (in Exhibit 10) show that the
price index for large hotels continues to remain below both
its short-term and long-term moving average, indicating
a buying opportunity. The price index for small hotels (in
Exhibit 11) also continues below both its short-term and
long-term moving average.

CREF Hotel Indices • CHR Report • January 2021 • www.cref.cornell.edu • Vol. 21 No. 1

13

exhibit 11

Moving average trend line for small hotel index

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

exhibit 12

Standardized Unexpected Price (SUP) for large hotel index

Sources: Cornell Center for Real Estate and Finance, CoStar, Real Capital Analytics
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exhibit 13

Standardized Unexpected Price (SUP) for small hotel index

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

Our standardized unexpected price (SUP) metric in
Exhibit 12 shows that the standardized price for large
hotels has finally moved above its statistically significant
lower bound. If this trend persists in the next quarter it
is a confirmatory signal that large hotels have turned the

corner pricewise. In contrast to large hotels, however, the
standardized price for small hotels has reached a statistically significant new low, as shown in Exhibit 13. This is
not necessarily surprising since in times of crisis, a flight to
quality occurs.
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exhibit 14

Moving average trend line for repeat-sale index

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

exhibit 15

Standardized Unexpected Price (SUP) for hotel repeat-sale index (full sample)

Sources: Cornell Center for Real Estate and Finance; CoStar, Real Capital Analytics
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exhibit 16

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

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

Repeat sales metrics: Prices rise imperceptibly. Our
repeat sale indicator, which reflects the price of hotels that
have sold more than once, has just inched above its shortterm moving average and continues to remain above its
long-term moving average, which indicates a sell signal,
as displayed in Exhibit 14. 2 Our SUP performance metric
in Exhibit 15 indicates that the 3-year standardized price
bounced almost imperceptibly above its standardized mean
of zero, with the 5-year standardized price also showing a
slight uptick. Exhibit 16 shows that the repeat sale price index fell 2.7 percent year over year (2019Q4 to 2020Q4). This
decline was similar to the 2.8-percent decline in the prior
2
We report two repeat sale indices. The repeat sale full sample index uses
all repeat sale pairs whereas the repeat sale index with a base of 100 at 2000Q1
uses only those sales that occurred on or after the first quarter of 2000. In other
words, the latter repeat sale index thus doesn’t use information on sales prior
to the first quarter of 2000. As such, if a hotel sold in 1995 and then sold again
in 2012, it would be included in the first repeat sale index (i.e., repeat sale full
sample index), but it would not be included in the latter repeat sale index.

period (2019Q3 to 2020Q3). From a quarter-over-quarter
perspective, the index crept up 0.7 percent in the current
period (2020Q3-2020Q4) compared to a decline of 1.3 percent in the prior quarter (2020Q2-2020Q3).
Mortgage financing volume for hotels continues its
free fall year over year as well as quarter over quarter.
Exhibit 17 shows that the mortgage origination volume
for hotels as reported for the third quarter of 2020 fell 94
percent year over year, continuing the declining trend from
the prior period (-91%).3 Loan origination volume for hotels
also declined 44 percent quarter over quarter. However,
this quarterly decline was about half that of the previous
quarter-over-quarter loss, which was -83 percent. The
maximum loan to value (LTV) ratio for hotels remained at
65 percent.
3
This is the latest information reported by the Mortgage Bankers Association as of the writing of this report.
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exhibit 17

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

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

exhibit A

Financing ratios for commercial property

Source: CW Talking Points

The cost of hotel debt financing and the relative risk
premium is pricey. Unfortunately, the Capital Market Update, our source for the cost of obtaining hotel debt financing, as reported by Cushman Wakefield Sonnenblick Goldman, has not been published since March 2020. 4 They have,
4
The interest rate reported by Cushman Wakefield Sonnenblick Goldman
(CWSG) differs from the interest rate used to calculate our EVA metric which
is based on the interest rate reported by the American Council of Life Insurers (ACLI). The ACLI interest rate reflects what life insurers are charging for
institutional sized hotel deals. Our EVA calculation is based on property specific
cap rates and the associated financing terms. The CWSG interest rate is based on

18

however, provided us with spreadsheets
regarding their Debt Matrix through June
10, 2020. Since June, the only information
provided is from their monthly publication
entitled “Capital Markets Debt Market
Talking Points.” Using the information in
this publication, we are able to comment on
the cost of hotel debt financing.
Commercial property financing issues.
According to CW Capital Markets Debt Market Talking Points, dated 12/10/2020, “Industrial and multifamily remain the preferred
asset classes, but there is appetite for quality
office and alternative asset classes considered “Covid-friendly,” like life science,
self-storage, and datacenter / powered shell.
Hotel and retail remain challenged, but the
outlook and debt capital available for hotel is improving
as a path to normalcy comes into focus.” What is obvious
from the table in Exhibit A is that the loan-to-cost (LTC) for
hotels is lower (0%-65%) than that for multifamily, industrial, and office properties (65%-70%). Not surprisingly, the
interest rate is also higher for best-in-class existing hotel
properties that are experiencing depressed cash flows as
a result of Covid (5.5%-6%), compared to the best-in-class
deals that CWSG has brokered as well as their survey of rates on hotel deals. The
deals are not necessarily similar to deals that are reported by ACLI.

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

exhibit 18

30-plus-day delinquency rate for hotels

Source: Trepp

multifamily, industrial, and office properties (3.25%-4.25%).
That said, it appears as if lenders are now willing to lend
selectively on non-top-tier hotel properties (6%-8%) and
hotel properties that require renovation (7.5%-8.5%+),
albeit at higher interest rates relative to best-in-class hotel
properties.
The delinquency rate on hotel loans has continued to
decline from its high reached in June. The CMBS delinquency rate (30+ days) for lodging properties continued to
decline in December from its June high of 24.3 percent. The
December delinquency rate is 19.8 percent, compared to
22.94 percent in September. The 19.8-percent delinquency
rate for hotels remains higher than that for retail properties, which was 12.94 percent in December. The December
delinquency rate for other property types reported by
Trepp is as follows: industrial, 1.14 percent; multifamily,
2.75 percent; and office, 2.18 percent. The delinquency rates
for each of these property types declined slightly from
September, except for industrial properties (September:
industrial, 1.07 percent; multifamily, 2.8 percent; and office,
2.28 percent). Exhibit 18 displays the historical 30-plus-day

delinquency rate for hotels, while Exhibit 19 shows the
standardized version of the 30-plus-day delinquency rate
for hotels. Both exhibits reveal that the delinquency rate for
hotels whose loans are securitized as part of CMBS deals
are now converging toward their long-term average, even
though the delinquency rate remains above this average.
The advantage of standardizing an indicator is that the
mean is set equal to zero and the standard deviation is set
equal to 1. If the indicator is above or below 1.645 (Z-score),
this indicates that the indicator has hit a statistically significant new high or low. Using the standardized metric, it is
noteworthy that the delinquency rate has declined below
the upper confidence interval for statistical significance.
This gives us hope that the worst may be over, especially if
this trend persists.
The cost of equity financing is now higher, and the
riskiness of hotels has risen relative to other types of
commercial real estate. The cost of using equity financing
for hotels, as measured using the Capital Asset Pricing
Model (CAPM) on hotel REIT returns (as shown in Exhibit
20), increased in December, making it more expensive to
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exhibit 19

Standardized 30-plus-day delinquency rate for hotels

Source: Trepp

exhibit 20

Cost of equity financing using the capital asset pricing model and hotel REITs

Sources: NAREIT, Cornell Center for Real Estate and Finance
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exhibit 21

Risk differential between hotel REITs and equity REITs

Sources: NAREIT, Cornell Center for Real Estate and Finance

exhibit 22

Repeat sales index versus NAREIT lodging/resort price index

Sources: NAREIT, Cornell Center for Real Estate and Finance
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exhibit 23

Repeat sales index versus architectural billings index

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

borrow from equity markets. The cost of using equity is
currently 8.7 percent for 2020Q4, compared to 6.9 percent
in the prior quarter. In terms of total risk (systematic risk +
risk that is unique to hotel REITs), Exhibit 21 shows that the
total risk of hotel REITs relative to the total risk of equity
REITs increased by almost 129 percent this quarter and also
increased 495 percent on a year-over-year basis, compared
to increases of 12 percent for the quarter and 121 percent
annually in the prior period.5 This indicates that the perceived default risk for hotels continued to widen relative to
other types of commercial real estate, consistent with our
other hotel risk premium indicators.
Our reading of the tea leaves suggests a turnaround
in the price of large hotels but not small hotels in the near
term. Exhibit 22 compares the performance of the repeat
sales index relative to the NAREIT Lodging/Resort Price
Index.6 The NAREIT lodging index rose 35.6 percent this
5
We calculate the total risk for hotel REITs using a 12-month rolling window of monthly returns on hotel REITs.
6
The repeat sales index tends to lag the NAREIT index by at least one
quarter or more. This is consistent with prior academic studies which find that
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quarter, although it declined 32.6 percent year over
year, compared to a 1.4-percent decline last quarter and a
49-percent decline year over year.
The architecture billings index (ABI) for commercial/
industrial property shown in Exhibit 23 rose 9.7 percent
this quarter, continuing its upward momentum from
the previous quarter—although year over year, the ABI
declined 7.8 percent. 7 Note that this is a further decline
from the 4.4 percent year-over-year decline in the previous
period.
The National Association of Purchasing Managers
(NAPM) index shown in Exhibit 24, which is an indicator
of anticipated business confidence, rose 9.6 percent this
quarter, compared to a 5.3-percent rise last quarter. 8 It also
securitized real estate is leading indicator of underlying real estate performance
since the stock market is forward looking or efficient.
7
http://www.aia.org/practicing/economics/aias076265
8
The ISM: Purchasing Managers’ Index, (Diffusion index, SA) also known
as the National Association of Purchasing Managers (NAPM) index is based on a
survey of over 250 companies within twenty-one industries covering all 50 states.
It not only measures the health of the manufacturing sector but is a proxy for
the overall economy. It is calculated by surveying purchasing managers for data
about new orders, production, employment, deliveries, and inventory, in de-
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exhibit 24

Business confidence and high-price hotels

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

exhibit 25

Consumer confidence and low-price hotels

Sources: Conference Board, Cornell Center for Real Estate and Finance
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exhibit 26

Analysts forecast of hotel REIT earnings

Hotel Valuation Model
(HOTVAL) Has Been Updated
We have updated our hotel valuation regression
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 complement to this
report. All items are available for download from our
CREF website.

increased 28.6 percent year over year, which is up from the
16-percent year-over-year gain in the prior period. This metric has
increased in the last four quarters.
The Conference Board’s Consumer Confidence Index, graphed
in Exhibit 25, which we use as a proxy for anticipated consumer
demand for leisure travel and a leading indicator of the hedonic
index for low price hotels, unfortunately fell 13 percent this quarter,
reversing the 4-percent rise in the previous quarter. The Consumer
Confidence Index also declined 30 percent year over year, which
represents a steeper fall than the 19-percent year-over-year drop in
the previous period.
To conclude, we also look at Wall Street analysts’ earnings
estimates for hotel REITs, both in terms of next quarter’s earnings
per share (EPS) and also annual EPS. 9 Exhibit 26 indicates that analysts are expecting quarterly EPS to decline as much as 152 percent
(median) to a drop of 225 percent (mean) on average, while annual
EPS is predicted to fall in a range of 100 percent to 160 percent on
average. Since analysts’ estimates reflect the earnings guidance
from management, this suggests that we should expect further price
declines near term. n
scending order of importance. A reading over 50% indicates that manufacturing is growing,
while a reading below 50% means it is shrinking.
9
We obtain earnings estimates from https://www.earningswhispers.com
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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

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

where SUEQ = quarter Q standardized unexpected earnings,

Quarter

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

High-price
hotels m

Moving
average

σ

Price
surprise
indicator
(SUP)

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 fiveyear 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 fiveyear 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)
12

Standard Deviation (σ) = 18.99
Standardized Unexp Price (SUP) =

(115.78-93.13)
18.99

= 93.13

= 1.19
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