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ABSTRACT 

There has been a renewed interest by international institutional investors in the US hotel property 

market and increased interest in Real Estate Investment Trusts. One challenge these investors 

face is if it is feasible to simultaneously invest in a specific property type, both privately and 

publicly. In order to determine if their portfolios would benefit from the inclusion of private and 

public hotel real estate investors will have to carefully take into consideration: expectations for 

returns, tolerance for risk, allocation of assets, and the correlations between the assets. 

 

This study analyzed the performance of simulated mixed-asset portfolios using average annual 

returns from 1994 to 2012. The portfolios were constructed by using modern portfolio theory. 

The purpose was to analyze whether the inclusion of privately owned US hotel real estate and 

publicly traded US hotel real estate in a mixed-asset portfolio enhances the portfolio frontier.  

 

The results showed: the separate inclusion of private hotel real estate enhanced the frontier, the 

separate inclusion of public hotel real estate did not enhance the frontier, and the simultaneous 

inclusion of both private and public hotel real estate enhanced the frontier.  
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1. INTRODUCTION 

Previous research has been done to show the effects of including real estate in a mixed-asset 

portfolio. The articles quantified how the returns of the portfolios are affected by the inclusion 

of different types of investment properties (hotel, industrial, multi-housing, office, retail) or 

the various forms of ownership (privately or publicly owned). With the ‘rebirth’ of securitized 

US real estate in the mid 1990’s, research has followed this trend by measuring their effects 

on returns of portfolios as well. Three articles used for inspiration for this study addressed: the 

inclusion both securitized and unsecuritized US real estate in a mixed-asset portfolio (Mueller  

2003), the inclusion of privately owned US hotel properties in a mixed-asset portfolio (Quan, 

et al 2002), and the inclusion of REITs in a mixed-asset portfolio (Lee 2010).  

 

The ‘typical’ allocation for real estate in a portfolio is between 5-10% (Mueller 2003), but it 

is suggested by Steinert and Crowe (2001) that between 10-20% would be ideal. Institutional 

investors then are confronted with the question: How are they to increase the allocation of the 

real estate in the portfolio? Should they purchase more of the same type of real estate that 

currently exists in the portfolio? Should they diversify into other investment property types? 

Should they divide the total allocation between securitized and unsecuritized real estate in the 

portfolio?  

 

What appears to be lacking in publish material is a focus on hotel/lodging investment 

properties included in a mixed-asset portfolio. This industry has not been given the attention 

by institutional investors compared to other property types for various reasons. 

 

Should investors and managers venture into this industry, it would be wise to carefully 

perform their due diligence and consider all the alternatives. For example, perhaps purchasing 

shares in securitized real estate in the beginning for the benefit of liquidity. As their 

knowledge of the industry and market grows, so may their investment in the long-run by 

continuing to purchase shares and/or invest in the property directly.  

1.1 DEFINITONS 
Different terminology is used in the finance and real estate industry that have the same 

meaning. So for the sake of consistency below are some clarifications.  
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Lodging properties is a general term used to describe structures whose primary purposes are 

for temporary residence such as hotels, motels, resorts and the like. ‘Hotel Real Estate’ is a 

more common term that needs less defining and will be used primarily in this paper.  

 

What will be called ‘Private Real Estate’ in this study can also be referred to as directly 

owned real estate or unsecuritized real estate.  This means the property itself is not divisible 

without consent of other owners and typically changes ownership through a transaction.  

 

‘Public Real Estate’ is also publicly owned or securitized which means one is allowed to 

independently buy/sell shares in the fund that has real estate as its underlying asset. This study 

focuses on public real estate which is publicly traded, or a Real Estate Investment Trust 

(REIT).   

1.2 PROBLEM STATEMENT 
A problem this study recognizes is there has been little academic research published regarding 

the including hotel real estate in a mixed-asset portfolio. Additionally, at this time the authors 

of this study have not found any published articles regarding the inclusion of both private and 

public US hotel real estate co-existing in the same portfolio.  

 

The question that will be the focus of this research is: Does the simultaneous inclusion of 

private and public US hotel real estate improve the efficient frontier of a mixed-asset 

portfolio? 

 

1.3 PURPOSE 
The purpose of this work is to better inform fund managers, institution investors and similar 

professionals the possible benefits of including hotel real estate in their respective portfolios.  

This knowledge is meant to be an information tool so they may understand additional 

investment options to include in their portfolios.  

 

Hotels have unique characteristics compared to other types of investment properties. During 

times of either economic downturn or upswings, hotel operators are able to: quickly adjust 

pricing on a daily basis; reduce or increase labor according to demand, and can provide 

additional services effectively to remain competitive in the industry. 

 



 

8 

 

1.4 LIMITATIONS 

This study recognizes some limitations of the research such as: the time period from 1994-

2012, only US investment-grade properties measured for private hotel and office real estate, 

the focus of equity-based hotel REITs, and the lack of a scientific ‘desmoothing’ for private 

real estate.  

 

2. BACKGROUND 

2.1 MODERN PORTFOLIO THEORY 
Modern Portfolio Theory (MPT) is a method tool which helps investors to make decisions of 

how to best distribute capital among a range of asset classes. The primary goal is to maximize 

returns and an investor should not make an investment decision without taking into 

consideration risk.  Moreover using modern portfolio theory to estimate what is the optimal 

portfolio is somewhat held back by the fact some researchers have found it to have estimation 

errors especially when estimating the expected return for a given pool of investments.  How 

do we decide on what the correct or reasonable expected return is? 

2.1.1 CORRELATIONS 

After deciding what the risk and return criterion are, then the question of which assets should 

be included in the portfolio should be answered the next step to examine the correlations of 

the assets. The lower the correlation between different assets, the more consideration should 

be given to those assets being included in the portfolio. Assets with negative correlations 

move in opposite directions from each other. When one asset performs poorly, the other 

should perform better within the same time period. 

2.1.2 ALLOCATIONS  

Even given what types of assets should be included in the portfolio, allocating how much of 

each asset need to be placed in the portfolio is the challenge. The efficient frontier is the 

combinations of all asset classes in a portfolio that gives the maximum return for the lowest 

risk associated with that portfolio. In order to obtain the best return for the lowest risk one 

would want to take the position of investing in as many return/risk combination as reasonably 

possible. Geltner (2007) informs us that the wider variety of assets classes we can choose 

from, the more diversification potential, thus leading enhanced investment outcomes. Since 

asset classes are not perfectly correlated, the inclusion of different asset classes forces the 
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efficient frontier to move in a north/westerly direction on the efficient graph, which will give 

the best possible portfolio.  

2.1.4 SHARPE RATIO  

In dealing with the efficient frontier, after all the calculations are done, one reasonable area to 

look at is the Sharpe ratio. The formula for the Sharpe Ratio will be given in the Method 

Section. By looking at these numbers one can determine which portfolio is the best in terms 

of optimization. To understand the Sharpe ratio we should think of it as measure of how well 

an investment compensates an investor for the risk he/she takes on.  The greater a portfolio´s 

Sharpe ratio, the better an investment rewards its investor for the risk taken. If the Sharpe 

ratio is negative, that indicates that the risk- less asset like treasury bonds and so forth issued 

by the government, are performing better than the assets being analyzed (Geltner 2007).   

2.1.3 REAL ESTATE’S ROLE IN MPT 

Real estate on a whole has been seen as one of the major assets classes that should be 

included in an investment portfolio behind stocks and bonds. However real estate was seen as 

a segmented market where only large institutional investors or wealthy individuals had the 

opportunity to make investments. These investments however, were not based on financial 

instruments but rather on cash flow analysis and appraisals. The emergence of real estate as a 

major asset class in conjunction with stocks and bonds gives investors the opportunity to 

invest in another asset other than just stocks and bonds. One characteristic between the 

relationship between real estate and the two other asset classes is they are not highly 

correlated which helps diversify the portfolio. Additionally, real estate is typically used as a 

hedge against inflation and safeguard towards economic ups and downs.  

 

Real estate has low correlations to stocks and bonds. For a portfolio that has allocated most its 

assets in stocks and bonds, the volatility of real estate may not be of great importance to the 

investor because real estate will not contribute much to the overall volatility of the portfolio.                         

Past history has shown that real estate securities are not highly correlated to direct real estate 

investments, which would seem to suffice the point that these stocks are not good indicators 

of market behavior (Hoesli et al).  
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2.2 HOTEL INDUSTRY 
The hotel industry is widely considered a highly competitive industry which requires 

expertise regarding types of companies and market segments. The following section is meant 

to give a brief overview of the hotel industry regarding these topics.  

2.2.1 OWNERSHIP 

Ownership can come in different forms such as institutional investors or REITs whose main 

interests’ lies with the value of the hotel property and net returns. These parties are typically 

not involved in the daily operations of the hotels due to the specific knowledge needed to 

operate a profitable and successful hotel.  

2.2.2 ASSET MANAGER & MANAGEMENT COMPANY  

Asset managers or management companies are contracted by the owner of the property to see 

that the desired returns are satisfied. These types of companies add value by having specific 

knowledge of hotel operations, local and national economies, and hotel performance 

benchmarks. Their roles can be defined by managing specific hotel properties or a portfolio of 

hotel properties.  

 

One of the differences between the two is the asset manager is typically contracted as a 

consultant with no direct capital invested in the property or portfolio. The management 

company could possibly be the owner and/or have capital directly invested in the properties or 

portfolio. Additionally, these two types of actors could co-exist with the asset manager 

concentrating on administration/economics responsibilities of the properties, whereas the 

management company would focus on the physical aspects of the properties (i.e. maintenance 

and renovations).  

2.3.3 HOTEL DISTRIBUTOR  

Hotel distributors or hotel chains are the most commonly known by guests. Some of the 

world’s largest distributors are InterContinental, Hilton, Marriot, Best Western, Choice and 

Starwood to name a few. This branding of hotels is an attraction to guests as the companies 

develop reputations for levels of service and quality.  

 

These distributors contract a lease of the property typically through an asset manager or 

management company. Contracts will specify rents in the forms of fees, guarantees, and/or 

revenue sharing. The contracts will also specify the distribution of the financial 

responsibilities of capital expenditures between the property owner and the hotel.  
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2.2.4 LOCATION SEGMENTS 

Location segments of hotels are determined by their physical location which is a significant 

determinant of financial expectations by the hotel actors. Examples of typical location 

segments are called: urban, suburban, small metro/town, airport, interstate/motorway, and 

resort
1
.  

2.2.5 HOTEL TYPES 

Hotel types are determined by the building’s structure and its primary usage followed by level 

of service. Typical hotel types are: all-suite, boutique, conference, convention, destination 

resorts, gaming/casino, golf, hotel/motel, ski, spa and waterpark (STR Global).  

2.2.6 MARKET CLASS 

Smith Travel Research Global defines market classes in metro areas by the following 

percentages of average room rates in the market: ‘Luxury’ is the top 15%, ‘Upscale’ is the 

next 15%, ‘Mid-price’ is the middle 30%, ‘Economy’ is the next 20%, and ‘Budget’ is the 

lowest 20%. This classification system is subjective depending on the metro area valued. 

Smaller metro areas or rural areas will have some overlap in these classes, hence altering the 

percentages as well.  

2.2.7 STAR RATINGS 

The American hotel market uses a five-star rating system with one being the lowest rating and 

five being the highest. The rating system is subjectively determined by travel guidebooks, 

travel agents, consumer travel associations and websites. This rating system is meant to give 

be an information tool for guests to measure the combination of the hotel’s amenities, location 

and level of service.  

2.2.8 HOTEL REVENUE SOURCES 

Hotel revenue sources vary depending on the hotel type, market class, and the number of 

services provided. The main revenue generators for hotels are the hotel room rents, 

conference/event room rents, and sales of food and beverages. Other sources may include 

garage fees, health and spa services, laundry services and sales from a gift shop. If permitted 

by the owner/management company, the hotel may choose to lease some of the vacant space 

in the property to external commercial tenants for office or retail usage.  

                                                 

1
 http://www.strglobal.com/Resources/Glossary.aspx 

http://www.strglobal.com/Resources/Glossary.aspx
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2.2.9 HOTEL EXPENDITURES 

Hotel expenditures vary just like any other type of property depending on the size of the hotel 

itself and the levels of overhead. Administrative, labor, maintenance, rent, services, supplies 

and taxes just some examples of the most common expenditures
2
.  

 

Due to the volatility of demand of hotel rooms and services, the hotel industry attempts to be 

as flexible as possible regarding its expenditures. Short-term contracts for services, renting of 

supplies, part-time employment and outsourcing of labor are common methods that the hotel 

industry uses in order to remain competitive/profitable during down-swings and up-swings in 

demand.  

2.2.10 HOTEL BENCHMARKING 

Benchmarking within the hotel industry primarily focuses on the core business of the 

industry, renting of hotel rooms. All actors within the hotel industry use these benchmarks as 

tools to gauge performance of the business and property. Typically the Revenue Management 

Department at the hotel and/or within the hotel chain is responsible for the monitoring and 

adjusting of the hotel rates.  

2.2.11 HOTEL ROOM RATES 

Hotel room rates at the simplest can be divided into three different categories: corporate rates, 

group rates, and leisure rates
3
. 

 

Corporate rates are negotiated between the hotel representatives and the companies who 

represent business travelers. Group rates are negotiated by the hotel representatives and a 

representative of the group for example a government agency, company, sport team, or travel 

agency. The above mentioned rates give leverage against the hotel for the return of higher 

volume. 

 

Leisure rates typically vary the most of any rates and are affected by, but not exclusively: 

availability at the hotel, availability of rooms at the hotels in the surrounding area, the season 

of year, and economic conditions. Leisure rates can be and are adjusted regularly by the 

hotel’s Revenue Management Department to maximize income. This flexibility of being able 

                                                 

2
 http://www.pkfc.com/en/pkf-hr/reference/Food-and-Beverage-Expense.aspx 

3
 http://www.pkfc.com/en/pkf-hr/reference/directory.aspx#HotelExpenseCategories 

http://www.pkfc.com/en/pkf-hr/reference/Food-and-Beverage-Expense.aspx
http://www.pkfc.com/en/pkf-hr/reference/directory.aspx#HotelExpenseCategories
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to adjust prices efficiently, give hotel properties an advantage over other types of investment 

properties.  

2.2.12 OCCUPANCY 

Occupancy (OCC) is the percentage of rooms sold divided by rooms available for a given 

time period. The supply of rooms available may fluctuate at times due to the necessity for 

improvements, repairs, and renovations.  

 

(1)   OCC = Rooms Sold / Rooms Available 

2.2.13 AVERAGE DAILY RATE 

Average Daily Rate (ADR) is the room revenue divided by the rooms sold for the given time 

period.  

 

(2)  ADR = Room Revenue / Rooms Sold 

2.2.14 REVENUE PER AVAILABLE ROOM  

Revenue per available room (RevPAR), is one of the most commonly used and compared 

benchmarks in the hotel industry. It is calculated by multiplying Occupancy and the Average 

Daily Rate. Using RevPAR as a benchmark has an advantage over ADR because it takes into 

consideration the amount of occupancy/vacancy.   

 

(3)  RevPAR = OCC * ADR  

2.3 HOTEL PROPERTIES 

2.3.1 DRIVERS OF HOTEL PROPERTIES 

Two of the main value drivers of hotel properties are location and demand. Location segments 

and hotel types are two main variables when determining the physical value of the property. 

The economic value of the property is determined by the demand of the guests. This can be 

measured by the occupancy of the hotel, room rates, and RevPAR.  
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2.3.2 HOTEL AND OFFICE CAPITALIZATION RATES 

Commercial real estate investors use benchmarks such as capitalization rates (cap rates) as informational tools to analyze property performances 

on the aggregate and individual levels. Cap rates are calculated by dividing the property’s net operating income (NOI) by the property’s market 

or sale value. Office properties are a popular choice among large institutional investors because of the steady income and lower volatility 

compared to other property types. As seen below in Figure 2.1 and Table 2.1, office property capitalization rates historically are superior (lower) 

compared to hotel property on the aggregate level.   

Figure 2.1 Hotel and Office Capitalization Rates     Table 2.1 Hotel and Office Capitalization Rates 

 
* Hotel cap rates provided by: HVS Global Hospitality Services & Real Capital Analytics; Office cap rates provided by NCREIF & Real Capital Analytics.  
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YEAR HOTEL CAP RATES OFFICE CAP RATES 

1994 8,3 8,8 

1995 11,1 9,3 

1996 9,8 8,8 

1997 10,5 9,0 

1998 9,7 8,6 

1999 11,4 8,2 

2000 10,4 8,1 

2001 9,8 9,6 

2002 9,8 9,2 

2003 8,2 8,7 

2004 7,4 8,0 

2005 8,5 7,4 

2006 8,5 7,0 

2007 8,6 6,6 

2008 9,0 7,1 

2009 9,3 8,0 

2010 7,6 7,7 

2011 7,8 7,4 

2012 8,0 7,1 
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2.4 REAL ESTATE INVESTMENT TRUSTS (REITs) 

2.4.1 WHAT IS A REIT?  

A Real Estate Investment Trust (REIT) is a company that owns a portfolio of income-

producing real estate, financial real estate instruments, or a combination of the two 

(reit.com.). This portfolio is owned by investors who purchase stocks in the REIT. These 

stocks can be held privately but also can be traded publicly on stock exchanges (i.e. NYSE, 

NASDAQ). In the simplest of terms, a REIT can be described as an equity hybrid between a 

stock and real estate. The three types of REITs are called equity, mortgage, and hybrid 

respectively. REITs are also typically classified as a dividend stock, meaning the value of the 

stock is greatly weighted on the distributed dividends and not necessary the growth of the 

listing price.  

2.4.2 THE FOUR REIT REQUIREMENTS 

There are four criteria in the US that a company must pass in order to qualify for a REIT 

status (Geltner, et al 2007). First, there must be at least one hundred different shareholders 

and fifty percent of the REIT’s stock cannot be owned by less than six shareholders. Second, 

seventy-five percent or more of its assets must be in real estate, mortgages, cash or federal 

government securities. Additionally at least seventy-five percent or more of the yearly gross 

income must come from real estate either directly or indirectly. Third, the revenues of the 

REIT must come in two forms, either from trading or selling of the real estate assets 

themselves or the form of income, such as rents and mortgage interest. Lastly, ninety percent 

of the assets and income has to be distributed to its shareholders annually in the form of 

dividends. Taxes are then paid by the individual stock holders after the dividends are 

distributed. 

2.4.3 DRIVERS OF HOTEL REITS 

Economic drivers of hotel REITs are not the same as hotel properties because they are two 

different asset classes. Hotel REITs are more sensitive to information and act accordingly. 

Some examples of information that affect values of hotel REIT stocks are: hotel chain 

acquisitions, changes in interest rates, consumer confidence levels, dividend distribution, 

hotel executive management changes, and natural disasters just to name a few.  
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2.5 HOTEL REITs 

2.5.1 PUBLICLY LISTED HOTEL REITs  

The number of publicly listed US hotel REITs has increased steadily since the mid 1990’s, 

with five listed since 2009. This brought the total to seventeen as of the end of 2012. In Table 

2.2 can be viewed the listing of the hotel REITs, symbol, year listed on the index, and market 

capitalization.  

 

The hotel REITs with the four highest market capitalizations are: 1) Host Hotels & Resorts, 2) 

Hospitality Properties Trust, 3) LaSalle Hotel Properties, and 4) Ryman Hospitality 

Properties.  

 

Table 2.2 Publicly Listed US Hotel REITs  

NAME SYMBOL INDEX YEAR LISTED MKT CAP ($M USD) 

Host Hotels & Resorts HST NYSE 1985 11269,1 

Ryman Hospitality Properties RHP NYSE 1991 2159,4 

FelCor Lodging Trust Inc. FCH NYSE 1994 581,3 

Supertel Hospitality Inc.  SPPR NYSE 1994 23,6 

Hospitality Properties Trust HPT NYSE 1995 2889,6 

LaSalle Hotel Properties LHO NYSE 1998 2174,2 

Hersha Hospitality Trust HT  NYSE 1999 991,7 

Ashford Hospitality Trust AHT NYSE 2003 714,2 

Sunstone Hotel Investors Inc. SHO NYSE 2004 1452,8 

Strategic Hotels & Resorts Inc. BEE NYSE 2004 1307,3 

MHI Hospitality Corp MDH NASDAQ 2004 33,3 

Diamond Rock Hospitality co. DRH NYSE 2005 1756,3 

Pebblebrook Hotel Trust PEB NYSE 2009 1403,8 

Chesapeake Lodging Trust CHSP NYSE 2010 827,0 

Chatham Lodging Trust CLDT NYSE 2010 212,6 

RLJ Hospitality Properties RJL NYSE 2011 2059,5 

Summit Hotel Properties INN NYSE 2011 438,5 

Source: NAREIT 

  



 

17 

 

2.5.2 REIT DISTRIBUTION 

Figure 2.2 below shows the division of the number of listed REITs, with hotel REITs 

comprising 5%. The largest percentages of property types for REITs are Regional Malls 14%, 

Apartments 13%, and Office with 9% (FTSE, NAREIT).    

 

 Figure 2.2 Distribution of US Hotel REITs 
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2.5.3 EQUITY REIT AVERAGE ANNUAL RETURNS  

Below in Table 2.3 represents equity REIT categories and their respective annual returns. 

Hotel REITs had the lowest average annual returns from 1994-2012. Yet in the years 1996, 

1997, 2000, 2009, and 2010 annual average returns for the hotel REITs were higher compared 

to other equity REITs. This volatility will be further reviewed in the Results section.  

 
  
 FTSE NAREIT US Real Estate Index Series 
 (Returns in % ) 
 

        YEAR Diversified Health Care Industrial/Office Lodging/Resorts Residential Retail Self-Storage 

                

1994 -6,04 4,12 16,59 -8,89 2,31 2,98 8,90 

1995 21,16 24,88 25,80 30,79 11,99 5,10 34,40 

1996 33,96 20,40 44,43 49,19 29,46 34,61 42,85 

1997 21,67 15,76 27,49 30,09 16,31 16,95 3,41 

1998 -22,11 -17,45 -14,44 -52,83 -8,11 -4,74 -7,20 

1999 -14,41 -24,83 3,35 -16,14 9,48 -11,77 -8,03 

2000 24,10 25,84 33,38 45,77 34,30 17,97 14,69 

2001 12,52 51,86 7,09 -8,63 9,04 30,41 43,24 

2002 4,24 4,82 0,87 -1,49 -5,99 21,07 0,56 

2003 40,25 53,59 33,26 31,69 25,90 46,77 38,14 

2004 32,41 20,96 25,24 32,70 32,71 40,23 29,70 

2005 9,87 1,79 12,85 9,76 13,69 11,80 26,55 

2006 38,03 44,55 39,39 28,16 38,93 29,02 40,94 

2007 -22,29 2,13 -14,86 -22,37 -25,21 -15,77 -24,82 

2008 -28,25 -11,98 -50,28 -59,67 -24,89 -48,36 5,05 

2009 17,02 24,62 29,17 67,19 30,82 27,17 8,37 

2010 23,75 19,20 17,04 42,77 46,01 33,41 29,29 

2011 2,82 13,63 -1,47 -14,31 15,37 12,20 35,22 

2012 12,20 20,35 19,12 12,53 6,94 26,74 19,94 

        

AVG 94 - 12 10,58 15,48 13,37 10,33 13,63 14,51 17,96 
 

Table 2.3Average Annual Returns US Publicly Listed Equity REITs
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3. LITERATURE REVIEW 

3.1 MIXED-ASSET PORTFOLIO WITH PRIVATE AND PUBLIC REAL 

ESTATE 
Mueller and Mueller (2003) analyzed the risk-return performances and efficient frontiers of 

mixed-asset portfolio s when including private and public real estate. They analyzed these 

performances by dissecting them into 5-year, 10-year, 15-year and 25-year periods.  

 

Their researched showed in the last 5 years of the study (1998-2002) private real estate had 

the best annual returns. Public real estate (equity REITs) consistently had one of the top three 

returns in all the time periods, with having the best returns over the entire 25-year time period. 

Historically private real estate had one of the lowest standard deviations and public real estate 

had lower standard deviations versus comparable equity indices (NASDAQ, RUSSELL 2000, 

S&P 500).  

  

Mueller and Mueller stated that the favorable returns and less volatility make private and 

public real estate a popular investment among investors especially during downturns in the 

economy. They conclude that there is opportunity for institutional investors to vary from their 

targets of allocating 5-10% of their portfolios to real estate because of the consistent incomes 

real estate can provide to meet the requirements of funds’ liabilities.   

 

Lastly they found that the correlations between the two real estate assets were near zero. This 

implies that private and public real estate can provide diversification benefits when co-

existing in a mixed-asset portfolio. 

3.2 MIXED-ASSET PORTFOLIO WITH HOTEL REAL ESTATE 
Quan, Li, and Sehgal (2002) studied the performance of private hotel real estate versus seven 

other assets in a mixed-asset portfolio from 1995-2000. They compared how different hotel 

market classes and locations within the US affected return performances. The information 

used for the private hotel real estate was acquired through Cornell University’s own Lodging 

Property Index (LPI).  

 

The Lodging Property Index on the aggregate level had relatively low correlations compared 

to the other assets in the mixed-asset portfolio. The highest correlation was with the US 
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Treasury bills (0,36) and slightly negative correlations with small-company stocks (-0,02) and 

the NCREIF real estate index (-0,06). Furthermore, the LPI had a correlation of 0,04 versus 

inflation. This implies that private hotel real estate provides diversification benefits and 

hedging possibilities in a mixed-asset portfolio.  

 

Their study found that in this time period hotel properties on the aggregate had the second 

highest annual returns with 4,79% and had the fourth highest standard deviation with 4,25. 

Comparatively, the ‘Mid-Price’ market class and the ‘East’ region had the highest returns and 

the highest standard deviations in their respective categories. 

3.3 MIXED-ASSET PORTFOLIO WITH REITs  
Lee (2010) begins with two reasons why it has been difficult to compare public real estate 

return versus private real estate returns over a long period of time. First the National 

Association of REIT (NAREIT) Index mainly included properties in the health-care, multi-

family, and retail markets. This is compared to the index produced by the National Council 

for Real Estate Investment Fiduciaries (NCREIF) which focused on industrial, office, and 

retail properties. Secondly, public real estate has advantages over private real estate such as it 

is more liquid, is divisible, and has a low entry barrier because shares can be purchased 

without a minimum requirement.   

 

Lee’s mixed-asset portfolio included returns from eight different asset classes from 1972-

2008. During this period public real estate had the second highest average return (12,6%) and 

the fourth highest standard deviation (17,2%). 

 

Lee’s article adds value to the subject of diversification with public real estate by comparing 

the above returns over a longer time period compared to other studies, but also how legislative 

alterations can have a diverse effect on returns.  

 

Lee provided an in-depth analogy by showing prior to the Revenue Reconciliation Act of 

1993, public real estate returns were fourth highest (14,1%) and a standard deviation that was 

fifth highest (17,1%). From 1993 to 1999 public real estate had the fifth highest return (9,3%) 

and the standard deviation was fourth highest (12,4%). After the REIT Modernization Act of 

1999, returns of public real estate were the second highest (11,8%) with the standard 

deviation the third highest (24,7%).  
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3.4 HOTEL PROPERTIES AND HOTEL REITs 

As investors try to find new and profitable ways to increase their portfolio, one viable option 

that lends itself some consideration, is the hotel/lodging REITS which was chosen for several 

reasons in relation to this study. In the past this option was not even considered to be part of 

an investor repertoire, simply because of its high risk as well as its correlation to GDP.  

 

During the 1990`s recession, hotels experienced remarkably low profit margins which spurred 

from the high vacancies rates due to oversupply (Kim et al 2002, p.86) related to the savings 

and loans crisis mentioned earlier. Nevertheless after the recession, the occupancy rates 

increased progressively, mainly because hotels demand was outperforming supply, which 

then boosted hotels profitability, eventually catching investors’ attention, thus lending itself to 

them becoming enthusiastic about the possibilities. This allowed for investors to redirect their 

“investment capital” (p.86) for allocating hotels through Hotel REITs” (Kim et al 2002). 

Hotel REITs looking back has typically produced lower returns to investors in comparison to 

other commercial REITs (Jackson 2009). Separate from the other equity REITs, hotel REITs 

are far more sensitive to changes in the economy (Jackson 2009, p.299). When times are bad, 

the business deals and the amount of travel people do drastically decline which in effect 

lowers the performance or should I say revenue of the underlying asset the hotel itself, since 

average daily rates might drop not to mention the RevPAR collected will also be less (Jackson 

2009). However to combat the changes in the economy, hotels are probably the only real 

estate investment with the ability to adjust its rents and fee in response to the economy. 

According to the hotel investment handbook by Steven Rushmore (2002), hotels investments 

are critically important to investors who are want to maximize their portfolio. They provide 

inflation hedge, since hotels can adjust their rates accordingly on a daily basis within the 

constraints of the market. He also specifies that Hotel real estate provides a competitive total 

return, and includes a current income component; in addition they are less volatile than 

equities (Rushmore, 2002).    

 

When investing in hotels, it is of utmost importance that one remembers hotels are 

extraordinary in their ability to generate revenue; not just from collecting rents but from the 

ability to provide other services such as conference accommodations, garage rental, and in 

some cases food and beverages (Anop 2012). Thus rendering it not just a property but more 
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so an income generating business. We should also take into consideration that hotels have a 

unique ability to cut back on its expenses by simply outsourcing the jobs like cleaning staff 

and even its restaurants, thus at the same time generating income from the rental of the 

restaurant. From that perspective, where the value of hotels are calculated not just from an 

operational standpoint but also as a managerial business as a whole with different streams of 

income being considered, having hotels as part of an investor portfolio should at least be 

given consideration.  

 

4. METHODOLOGY 

4.1 SOURCES FOR THE MIXED-ASSET PORTFOLIO  

The following asset classes were used in the portfolios and efficient frontiers. Previous studies 

included a ‘risk-free’ asset, private real estate, and a stock index. The goal in mind with the 

final portfolio was to include two different types of bonds, two types of private real estate, 

and two stock indices.  

4.1.1 5-YEAR US BOND 

The 5-year US bond is administered by the Board of Governors of the Federal Reserve 

System, or The Fed. The yields were retrieved based on the end of quarterly, period and not 

seasonally adjusted.  

4.1.2 MOODY’S AAA CORPORATE BOND 

The Moody’s AAA corporate bond is a long-term bond which attempts to include bonds with 

no less than 20-year maturity but as close as possible to 30-year maturity. This asset is 

included in the mixed-asset portfolio to provide more stability due to its length, but is 

considered riskier than government backed bonds.  

 

4.1.3 PRIVATE HOTEL AND OFFICE REAL ESTATE – NCREIF  

The National Council of Real Estate Investment Fiduciaries (NCREIF) produces the NCREIF 

National Property Index (NPI) an appraisal based index and a Transaction Based Index (TBI). 

These indices are compositions of commercial real estate properties purchased by institutional 

investors solely for investment purposes. The NPI and the TBI both include apartment, 

industrial, office and retail properties. However one of their differences besides being an 

appraisal-based and transaction based index, the NPI includes hotel properties where the TBI 
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does not due to lower number of hotel properties reported by the members of the NCREIF
4
. 

The returns for office properties and hotel properties were included in the simulated portfolios 

for this study. 

 

The NPI is an appraisal based index weighted with capital appreciation and income returns. 

The data is accumulated quarterly by the members of the council that value the properties 

based on fair market value. Factors that result in a change in the values of the properties 

include, but not exclusively: rental rates, interest rates, capital expenditures, and alterations in 

discount rates. The values can also be derived from a third party appraiser. The quarterly 

returns provides merely an estimation if the property was bought at the beginning of the 

quarter and sold at the end of the quarter (NCREIF).  

 

The TBI is an index based on properties that were sold in the quarter and are weighted the 

same as the NPI returns. Due to the infrequency of transactions, this index is recommended to 

be used as a tool and not a benchmark. The TBI index takes into consideration the time lag of 

the NPI by calculating the transaction price (P) divided the NPI price index lagged 2 quarters 

(At-2) times the NPI price index (A) to result in the price change (PC)
5
. 

 

(4)  PC = (P/At-2) * A 

4.1.4 PUBLIC HOTEL REAL ESTATE – FTSE/NARIET LODGING INDEX 

The Financial Times & Stock Exchange (FTSE) and the American National Association of 

Real Estate Investment Trust (NAREIT) are partners that produce a US Real Estate Index 

with different property sectors. The FTSE/NAREIT Lodging Index was the source used to 

retrieve the quarterly returns for the hotel equity REITs. 16 of the 17 US hotel equity REITs 

are listed on the New York Stock Exchange with 1 listed on the NASDAQ. The information 

for these returns was only available starting in 1994, thus limiting the years analyzed for this 

study.  

 

4.1.5 STANDARD & POOR 500 

                                                 

4
 http://www.ncreif.org/faqsproperty.aspx 

5
 http://www.ncreif.org/documents/NTBI_calculation_explaination.pdf 

http://www.ncreif.org/faqsproperty.aspx
http://www.ncreif.org/documents/NTBI_calculation_explaination.pdf
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The Standard & Poor 500 (S&P 500) is an index that contains 500 publicly traded companies 

with large market capitalization or large cap. The S&P 500 is regarded as the best single 

gauge of the US equities market and American economy. It accounts for about 80% of the 

total market capitalization in the US
6
.  

4.2 STOCK INDICES  
Since some companies listed on more than one index, the following indices were used to 

display trends with the above assets, for example with correlations and line graphs.  

4.2.1 DOW JONES INDUSTRIAL AVERAGE 

The Dow Jones Industrial Average, or the Dow Jones, is an accumulation of thirty large 

publicly traded American companies. Industries represented in this index vary from 

aerospace, computers, energy, finance, and telecommunications to name a few.  

4.2.2 NASDAQ COMPOSITE  

The NASDAQ Composite has over 3000 international companies listed and is commonly 

used in the US for gauging the financial performance of high-growth and technology 

companies. These companies can also be in alternative security types such as American 

Depositary Receipts (ADR), common or tracking stocks, limited partnerships, ordinary 

shares, Real Estate Investment Trusts (REIT), and Shares of Beneficial Interest (SBI). 

4.2.3 RUSSELL 2000 

The RUSSELL 2000 is an index that contains mutual funds that are known as small 

capitalization companies or small caps. It gives an indication how smaller companies are 

performing in the US economy.  

4.3 ECONOMIC BENCHMARKS 
These are the two main macro-economic benchmarks used to be compared with the assets in 

the mixed-asset portfolio.  

4.3.1 CONSUMER PRICE INDEX (CPI) – INFLATION 

CPI can be measured for different items or services such as food/beverages, medical care, real 

estate and transportation to name a few.  

                                                 

6
 (http://eu.spindices.com/indices/equity/sp-500)      

http://eu.spindices.com/indices/equity/sp-500
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4.3.2 REAL GROSS DOMESTIC PRODUCT (GDP) 

Real gross domestic product is the inflation adjusted value of finished goods and services 

produced within the US
7
.  

4.4 NCREIF NPI UNSMOOTHED RETURNS 
Mueller and Mueller (2003) state many investors believe the appraisals used for the NCREIF 

NPI returns do not accurately reflect the time period reported due to appraisal smoothing. 

Their article used a method of “unsmoothing” developed by Geltner (1993) to correct for this 

smoothing and autocorrelation problems. This article by Geltner was referenced by several 

other published articles and is considered the primary source for estimating alpha.  

 

The volatility was calculated with the quarterly returns for the office properties are 

represented by the spread of the TBI returns minus the NPI returns squared: 

 

  Office = (R[TBI office]
 
– R[NPI office])

2 

 

Geltner states that investors estimate the volatility of commercial real estate returns to be half 

of the volatility of the S&P 500 index. Hence, using this rule of thumb the variance of real 

estate at time t can be expressed as: 

(6)  VAR[rt] = VAR[S&P500] / 2 

 

This study calculated the variance for office real estate during this time period by dividing the 

average annual standard deviation of the NPI office returns by the annual standard deviations 

of the S&P 500 index.  

 

(7)  VAR[r office] = AVG NPI office / AVG S&P500 

or 

  VAR[roffice] = 51,15% 

 

The procedure of “unsmoothing” begins with estimating alpha ( ranging between 0 and 1, 

which can be thought of as a gauge of the ‘confidence’ of the appraiser’s valuation of the 

                                                 

7
 http://research.stlouisfed.org/fred2/series/GDPC1/ 

http://research.stlouisfed.org/fred2/series/GDPC1/


 

26 

 

property from the previous time period (Geltner 1991).  The formula used for calculating the 

average annual for office property index was the following:  

 

  AVG ffice= VAR[roffice] / (


office + VAR[roffice]) 

Or  

AVG ffice = 0,55044 

 

Rehring and Sebastian (2011) state that is seems reasonable that alpha (smoothing parameter) 

varies over time to reflect the different levels of information available and volatility. Due to 

the different variables that affect the hotel and office property markets, different alphas were 

used for each property market as opposed to assuming alpha is 0,50.  

 

As stated above in the summary of the NCREIF, returns for hotel properties are not available 

on the Transactions Based Index. The below ad-hoc procedure assumes that the volatility 

hotel property is somewhere between the volatility of office properties and the S&P 500.   

Therefore the alpha for hotel property index was estimated to be higher versus the alpha 

above, somewhere in the range of 0,600 – 0,650.  



  AVG Hotel = (1*(Hotel - Office)) + Office 

Or 

  AVG Hotel = 0,62089  = (1*(63,56%-51,15%)) + 0,55044  

The smoothed returns of the quarter reported by NCREIF are represented by Rt and the year 

prior represented by Rt-1. Thus the final results of the unsmoothed returns (RUt) for the year 

were calculated by the following formula:  

 

(10)  HOTEL: RU Hotel t = (RHotel t – [1 - ] * RHt-1) /  

(11)  OFFICE: RU Office t = (ROffice t – [1 - ] * ROt-1) / 

 

The differences in the annual average returns between assuming alpha as 0,50 and the results 

from this time period with the alternative alphas shall be reviewed in the DATA section.  
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4.5 CALCULATIONS 

4.5.1 RETURNS 

The returns for each simulated portfolio (RP) were expressed in percentages. They are 

calculated by the summation of the weighted allocations of the asset class within the portfolio 

(W) multiplied by the mean return for the asset class in the respective time periods (R).  

 

(12)  RP = (W1 * R1 ) + ( W2 * R2 ) + … = ∑p = Wp * Rp 

4.5.2 VARIANCE  

The variance of a multi-asset portfolio was calculated by multiplying the weight (W) by the 

square root of the standard deviation (

for each asset in the simulated portfolio plus 

multiplying: 2, weights, correlations (Corr) of all the assets versus one another, and the 

standard deviations. Since the number of assets varied in the portfolios between 5 -7, below is 

an abbreviated example of the formula with the first two assets.  

 

(14) VAR (RP ) = (W1
2
 * 1

2
) + (W2

2
 * 2

2
) + …( 2 * W1 * W2 * Corr[W1W2] * 1 * 2)… 

4.5.3 STANDARD DEVIATION 

The standard deviation for the portfolio is the square root of the variance. 

 

   = VAR
2
 

4.5.4 SHARPE RATIO 

As mentioned above in the Background section, the Sharpe ratio is a formula used to calculate 

risk-adjusted returns. It is the risk-premium per unit of portfolio standard deviation. The risk-

free asset used in the portfolios was the average 3 month Treasury bill which was 3,05% from 

1994-2012.  

 

(16)  Sharpe Ratio = (RP – rf) / 
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4.5.5 EFFICIENT FRONTIER 

Efficient frontier is simply a computer generated model that helps investors decide on which 

portfolio gives the best combination of all ones assets, which ultimately lends itself to 

receiving the maximum return for a given level of risk or vice versa where the investor takes 

on the lowest risk for his or her level of expected return. A portfolio is only efficient if it can 

attest to either (i). Higher expected return with the same level of risk, (ii). The same expected 

return with a lower risk taken and (iii). Higher expected return for a lower level of risk. In 

order to obtain the best return for the lowest risk one would want to take the position of 

investing in as many return/risk combination as reasonably possible. For the purpose of this 

paper we used the solver function in excel to calculate the weights for this efficient frontiers.  

 

First the expected returns had to be decided upon, thus setting the minimum return to the tune 

of the 5yr bond and the maximum return based of the mean return of the hotel real estate 

assets. However, the maximum return was dropped down a bit because of the high volatility of 

the REITs asset. Next the constraints were set where all of the weights of the assets in the 

portfolio had to equal one (1) and also having the returns set between the min and max returns 

with the goal or objective being to minimize the standard deviation.  

4.6 PORTFOLIOS 
Related to the efficient frontier, 4 simulations were created in order to show what happens 

when Hotel Real Estate is included or excluded from the portfolio. See the results section for 

calculation and visual graphs of the frontier.  

4.6.1 WITHOUT HOTEL REAL ESTATE 

This portfolio includes: 5-year bond, AAA Corporate Bond, NCREIF  Office Real Estate, 

S&P 500, and excludes both the NCREIF Hotel Real Estate and FTSE/NARIET Lodging 

Index. 

4.6.2 WITH PRIVATE HOTEL REAL ESTATE 

This portfolio includes: 5-year bond, AAA Corporate Bond, NCREIF  Office Real Estate, 

NCREIF Hotel Real Estate, S&P 500, and  excludes the FTSE/NARIET Lodging Index. 

4.6.3 WITH HOTEL REITs 

This portfolio includes:  5-year bond, AAA Corporate Bond, NCREIF  Office Real Estate, 

NCREIF Hotel Real Estate, S&P 500, and  excludes the FTSE/NARIET Lodging Index. 
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4.6.4 WITH BOTH PRIVATE HOTEL REAL ESTATE AND HOTEL REITS 

This portfolio includes all the assets with the goal of two types bonds, two types private real 

estate assets, and two stock indices.  

 

5. DATA 

5.1 RETURNS  

In Table 5.1 are the average annual returns for the portfolio assets and stock indices. Both 

private hotel real estate and hotel REITs had the highest returns within the mixed-asset 

portfolio at 10,33%. Private hotel real estate’s highest returns were in 1997 with 35,82%, 1996 

with 27,63%, and 2006 with 24,02%. Hotel REITs had its highest returns in 2009 with 

67,19%, 1996 with 49,19%, and 2000 with 45,77%. Even though the two indices have the 

same underlying asset, the returns are not necessarily reflected. This shall be explained in the 

Correlations section below.  

 

The NASDAQ index had the highest returns of all assets with 13,38%. Outside the two types 

of bonds, the Dow Jones Industrial had the lowest average annual returns with 8,22%.    

 

YEAR 
5 YR 

BOND C-BOND PR HRE PR ORE 
HOTEL 
REIT DJI NASDAQ S&P 500 

RUSSELL 
2000 

1994 7,83% 8,46% 6,03% 7,36% -8,89% -3,38% 9,92% 22,62% 3,87% 

1995 5,38% 6,82% 17,62% 7,03% 30,79% 40,36% 34,78% 23,11% 26,84% 

1996 6,21% 7,20% 27,63% 17,17% 49,19% 26,28% 18,85% 19,76% 8,85% 

1997 5,71% 6,76% 35,82% 19,24% 30,09% 16,05% 35,26% 38,74% 28,27% 

1998 4,56% 6,22% 8,69% 17,41% -52,83% 18,37% 29,23% 20,10% -15,06% 

1999 6,36% 7,55% 14,19% 11,13% -16,14% 16,90% 105,27% 8,78% 47,28% 

2000 4,99% 7,21% 5,03% 15,02% 45,77% -0,49% -54,18% -13,97% -17,89% 

2001 4,38% 6,77% -5,49% 2,80% -8,63% -8,89% -10,12% -8,17% 1,84% 

2002 2,78% 6,21% 10,15% 2,98% -1,49% -18,81% -31,70% -24,00% -22,96% 

2003 3,25% 5,62% 5,53% 6,88% 31,69% 30,22% 56,42% 36,12% 56,05% 

2004 3,63% 5,47% 12,14% 13,89% 32,70% 0,02% -0,18% 5,12% 7,45% 

2005 4,35% 5,37% 20,73% 20,74% 9,76% 3,57% 11,80% 6,40% 17,50% 

2006 4,70% 5,32% 24,02% 19,72% 28,16% 16,17% 6,86% 9,85% 9,16% 

2007 3,45% 5,49% 15,99% 18,65% -22,37% 0,23% 7,64% 7,77% -4,29% 

2008 1,55% 5,05% -18,19% -17,57% -59,67% -36,75% -40,54% -38,49% -34,80% 

2009 2,69% 5,26% -16,55% -14,49% 67,19% 25,83% 43,89% 23,45% 25,22% 

2010 2,01% 5,02% 13,60% 17,80% 42,77% 18,12% 16,91% 12,78% 25,31% 

2011 0,83% 3,93% 10,93% 12,45% -14,31% 6,23% -1,80% 0,00% -5,45% 

2012 0,72% 3,65% 8,35% 9,19% 12,53% 6,17% 15,91% 13,41% 14,63% 

          Returns 94-12 3,97% 5,97% 10,33% 9,86% 10,33% 8,22% 13,38% 8,60% 9,04% 

          

Table 5.1 Average Annual Returns
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5.2 STANDARD DEVIATIONS  
As stated earlier standard deviation is the most common measure for portfolio risk. Looking at the deviations it is clear that private hotel real 

estate has a standard deviation of 13.38% which is less than that for office real estate which had a deviation of 10.73%.  Moreover Hotel REITs 

and the Nasdaq had a standard deviation pretty much the same for the same time period; 34.38% and 35.77% respectively.  In addition, notice the 

S&P 500 standard deviation of 19.37% as compared to the Dow jones which had a deviation of 18.21%. The standard deviations of the respected 

assets move pretty similar to each other.  

 

 

 

TIME PERIOD 

5 YR 

BOND 

AAA C-

BOND PR HRE PR ORE 

HOTEL 

REIT  DJI NASDAQ S&P 500 RUSSELL 2000 

          1994 - 2003 1,50% 0,79% 11,98% 6,15% 32,64% 18,85% 45,11% 21,20% 27,28% 

                    

2004 - 2012 1,47% 0,68% 15,12% 14,65% 38,22% 17,76% 22,22% 17,39% 18,92% 

                    

1994 - 2012 1,93% 1,23% 13,38% 10,73% 34,38% 18,21% 35,77% 19,37% 23,22% 
Table 5.2 Semi-Annual & Annual Standard Deviations   
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5.3 CORRELATIONS 
The yellow highlighted cells represent the correlations with private hotel real estate. It has correlations under 0,50 with almost all the other assets 

which implies it provides diversification benefits to the portfolio. The highest correlation with the private hotel real estate in the portfolio is with 

private office real estate at 0,859. Additionally the returns of these two assets react similar to real GDP with hotel and office real estate having 

correlations of 0,706 and 0,757 respectively. 

 

The blue highlighted cells represent the correlations with hotel REITs. It too has relatively low correlations with other assets in the portfolio. The 

highest correlation was with the Dow Jones at 0,569 which is not included in the mixed-asset portfolio. 

 

The green highlighted cell is the correlation between the two hotel real estate assets. As stated in the Returns section above, the two assets had 

some of their respective highest returns in different years. This can be partially explained because they had a correlation of 0,250. This can be 

used as an argument for the co-existence of both private hotel real estate and hotel REITs in the portfolio.  

Correlations 1994-2012 
 Investment classes 5 YR BOND AAA C-BOND PR HRE PR ORE HOTEL REIT DJI NASDAQ S&P 500 RUSSELL 2000 

5 YR BOND 1,000                  

AAA C-BOND 0,919  1,000                

HOTEL RE 0,406  0,176  1,000              

OFFICE RE 0,324  0,101  0,859  1,000            

HOTEL REIT 0,107  0,034  0,250  0,148  1,000          

DOW JONES 0,273  0,095  0,427  0,350  0,569  1,000        

NASDAQ 0,295  0,150  0,260  0,140  0,135  0,703  1,000      

S&P 500 0,369  0,157  0,466  0,381  0,441  0,837  0,718  1,000    

RUSSELL 2000 0,224  0,079  0,308  0,193  0,501  0,741  0,845  0,751  1,000  

                    

Benchmarks                   

Inflation 0,288  0,161  0,387  0,466  0,373  0,270  0,062  0,191  0,109  

Real GDP 0,608  0,466  0,706  0,757  0,185  0,543  0,495  0,635  0,427  
Table 5.3 Annual Correlations
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Correlations 1994-2003 
        Investment classes 5 YR BOND AAA C-BOND PR HRE PR ORE HOTEL REIT DJI NASDAQ S&P 500 

5 YR BOND 1,000                

AAA C-BOND 0,905  1,000              

HOTEL RE 0,315  0,059  1,000            

OFFICE RE 0,353  0,094  0,648  1,000          

HOTEL REIT 0,016  -0,012  0,406  0,159  1,000        

DOW JONES 0,162  -0,201  0,469  0,382  0,304  1,000      

NASDAQ 0,278  -0,001  0,319  0,152  -0,208  0,641  1,000    

S&P 500 0,365  -0,031  0,510  0,416  0,133  0,751  0,643  1,000  

RUSSELL 2000 0,157  -0,082  0,274  -0,015  0,240  0,655  0,835  0,665  

                  

Benchmarks                 

Inflation 0,325  0,468  0,141  0,149  0,552  0,024  -0,242  -0,293  

Real GDP 0,444  0,183  0,490  0,713  -0,123  0,417  0,553  0,593  
Table 5.4 Semi-Annual Correlations 1994-2003 

Correlations 2004-2012 
         Investment classes 5 YR BOND AAA C-BOND PR HRE PR ORE HOTEL REIT DJI NASDAQ S&P 500 RUSSELL 2000 

5 YR BOND 1,0000                  

AAA C-BOND 0,8265  1,0000                

HOTEL RE 0,4669  0,0540  1,0000              

OFFICE RE 0,4082  0,0446  0,9880  1,0000            

HOTEL REIT 0,2897  0,1704  0,1422  0,1572  1,0000          

DOW JONES 0,2183  -0,0125  0,3543  0,3711  0,8751  1,0000        

NASDAQ 0,1819  0,0277  0,1511  0,1848  0,8533  0,9203  1,0000      

S&P 500 0,2499  0,0005  0,3972  0,4272  0,8441  0,9478  0,9543  1,0000    

RUSSELL 2000 0,2543  0,0473  0,3475  0,3796  0,9155  0,8983  0,9087  0,9169  1,0000  

                    

Benchmarks                   

Inflation 0,5129  0,2745  0,5358  0,5572  0,2933  0,4789  0,4916  0,6009  0,3732  

Real GDP 0,4085  0,0421  0,8877  0,9142  0,4743  0,6298  0,4890  0,7005  0,6369  
Table 5.5 Semi-Annual Correlations 2004-2012 
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5.4 SEMI-ANNUAL ANALYSIS  
Below are graphs of the semi-annual returns were divided into the time periods from 1994-2003 and 

2004-2012. This is meant to be a visual aid of the returns, volatility of the assets, and correlations. 

5.4.1 PRIVATE HOTEL AND OFFICE REAL ESTATE, INFLATION, GDP  

Figures 5.1 and 5.2 are comprised of private hotel and office real estate, real GDP, and inflation for 

the periods of 1994-2003 and 2004-2012 respectively.  

 

From 1994-2003 private hotel real estate had correlations of: 0,648 with private office real estate, 

0,141 with inflation, and 0,490 with GDP. As can been seen by the yellow line graph, private hotel 

real ‘leads’ private office real estate which implies it’s sensitivity to demand and macro-economic 

conditions. This is partially due to the nature of the business where hotel room reservations are 

essentially short-term contracts that can be reserved and/or cancelled fairly easily. Office property 

contracts are considered more long-term contracts with a typical minimum of three to five years, 

with limitations of voiding the contract or sub-leasing.   

 

From 2004-2012 private hotel real estate had correlations of: 0,998 with private office real estate, 

0,536 with inflation, and 0,888 with GDP. As seen by the line graphs, returns for hotel and office 

real estate were above 5% from 2003 until 2008. The decline in returns starting in 2008 was due to 

the Sub-Prime Mortgage Financial Crisis which was the main cause for an international recession. 

Total returns for hotel and office real estate did not exceed 5% until the second half of 2010 and 

never made a full recovery to the pre-crisis levels consistently.  

5.4.2 HOTEL REITs AND STOCK INDICES 

Figures 5.3 and 5.4 are comprised of the hotel REITs and the other stock indices for the periods of 

1994-2003 and 2004-2012 respectively.  

 

From 1994-2003, hotel REITs had correlations of: 0,304 with the Dow Jones, 0,240 with the 

RUSSELL 2000, 0,133 with the S&P 500, and had a -0,208 with the NASDAQ index. From 2004-

2012 hotel REITs correlations severely increased with the indices because of the crisis mentioned 

above. After the crisis, the hotel REIT index had a remarkable comeback for two years in 2009 and 

2010. This primarily attributed to the flexibility of the pricing hotels have to react to demand. 

Additionally since a REIT is essentially a stock, it reacts quickly to macro-economic factors such as 

the low interest rates.  



 

34 

 

Figure 5.1 Semi Annual Results 1994 – 2003 Private Real Estate Versus Inflation & GDP 

  

Figure 5.2 Semi Annual Results 2004 – 2012 Private Real Estate Versus Inflation & GDP  
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Figure 5.3 Semi Annual Results 1994 – 2003 Stock Indices 

  

Figure 5.4 Semi Annual Results 2003 - 2012 Stock Indices 
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5.5 ALPHA DIFFERENCES FOR HOTEL AND OFFICE REAL ESTATE  
This study used different alphas for the private hotel and office properties. Had this study assumed alpha to be 0,50 as suggested by Geltner, the 

below table shows how much it would have impacted the returns from 1994-2012. When subtracting the difference between the alphas, private 

hotel real estate had over a ±1% difference in annual returns twelve of the nineteen years. Office real estate had over a ±1% difference four of the 

nineteen years.  

 

Table 5.6 Differences in Alpha for Annual Returns 

YEAR HOTEL  = 0,5 HOTEL  = 0,62 DIFFERENCE OFFICE  = 0,5 OFFICE  = 0,5115 DIFFERENCE 

1994 6,19% 6,03% 0,16% 8,12% 7,36% 0,76% 

1995 18,31% 17,62% 0,69% 7,00% 7,03% -0,03% 

1996 26,58% 27,63% -1,05% 17,99% 17,17% 0,82% 

1997 39,19% 35,82% 3,37% 19,53% 19,24% 0,29% 

1998 4,28% 8,69% -4,41% 16,92% 17,41% -0,49% 

1999 15,13% 14,19% 0,94% 10,89% 11,13% -0,24% 

2000 3,36% 5,03% -1,67% 15,22% 15,02% 0,20% 

2001 -6,76% -5,49% -1,27% 2,05% 2,80% -0,75% 

2002 11,77% 10,15% 1,62% 3,02% 2,98% 0,04% 

2003 5,17% 5,53% -0,36% 7,15% 6,88% 0,27% 

2004 13,41% 12,14% 1,27% 14,32% 13,89% 0,43% 

2005 21,74% 20,73% 1,01% 21,03% 20,74% 0,29% 

2006 24,27% 24,02% 0,25% 19,84% 19,72% 0,12% 

2007 14,63% 15,99% -1,36% 18,23% 18,65% -0,42% 

2008 -23,64% -18,19% -5,45% -19,81% -17,57% -2,24% 

2009 -14,03% -16,55% 2,52% -13,43% -14,49% 1,06% 

2010 16,62% 13,60% 3,02% 19,18% 17,80% 1,38% 

2011 10,39% 10,93% -0,54% 12,16% 12,45% -0,29% 

2012 8,41% 8,35% 0,06% 9,13% 9,19% -0,06% 

       Return Avg. 94-12 10,26% 10,33% -0,06% 9,92% 9,86% 0,06% 

Standard Dev. 94-12 14,43% 13,38% 1,06% 11,04% 10,73% 0,32% 
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6. RESULTS 

6.1 WITHOUT HOTEL REAL ESTATE 

6.1.1 PORTFOLIO #1  
Table 6.1 Portfolio without Hotel Real Estate  

Simulation Number 1 2 3 4 5 6 7 8 

1994-2012 
        5 Y Bond 0,9837 0,4837 0,0549 0,0000 0,0000 0,0000 0,0000 0,0000 

AAA Corp  bond 0,0163 0,5163 0,9060 0,7190 0,4473 0,3114 0,1755 0,0397 

Private Hotel RE 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 

Private Office RE 0,0000 0,0000 0,0314 0,2320 0,4574 0,5701 0,6828 0,7955 

Lodging REIT Index 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 0,0000 

S&P 500 0,0000 0,0000 0,0077 0,0490 0,0954 0,1185 0,1417 0,1649 

         Return 4,00% 5,00% 6,00% 7,00% 8,00% 8,50% 9,00% 9,50% 

Variance 0,0004 0,0001 0,0001 0,0008 0,0028 0,0043 0,0061 0,0083 

Standard Deviation 1,90% 1,13% 1,17% 2,81% 5,27% 6,54% 7,83% 9,11% 

Sharpe Ratio 0,4993 1,7276 2,5093 1,4070 0,9385 0,8324 0,7600 0,7076 

6.1.2 EFFICIENT FRONTIER #1 
Figure 6.1 Efficient Frontier W/O Hotel Real Estate 

 

6.1.3 ANALYSIS 

Simulation #3 had the highest Sharpe Ratio (2,5093) with 90,60% allocated to the Corporate 

Bond. Simulation #8 had a Sharpe Ratio of 0,7076 with 79,55% allocated to Office Real Estate.  
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6.2 WITH PRIVATE HOTEL REAL ESTATE 

6.2.1 PORTFOLIO #2  
Table 6.2 Portfolio with Private Hotel Real Estate  

Simulation Number 1 2 3 4 5 6 7 8 

1994-2012 
 

  
      5 Y Bond 0,9837 0,4837 0,08762 0,0000 0,0000 0,0000 0,0000 0,0000 

AAA Corp  bond 0,0163 0,5163 0,85908 0,7371 0,4829 0,3559 0,2288 0,1018 

Private Hotel RE 0,0000 0,0000 0,01896 0,09740 0,19260 0,24020 0,28780 0,33540 

Private Office RE 0,0000 0,0000 0,02753 0,1363 0,2682 0,3342 0,4002 0,4661 

Lodging REIT Index 0,0000 0,0000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 

S&P 500 0,0000 0,0000 0,00682 0,0292 0,0562 0,0697 0,0832 0,0967 

         Return  4,00% 5,00% 6,00% 7,00% 8,00%  8,50% 9,00% 9,50% 

Variance 0,0004 0,0001 0,0001 0,0005 0,0016 0,0025 0,0036 0,0049 

Standard Deviation 1,90% 1,13% 1,14% 2,23% 4,06% 5,02% 5,99% 6,98% 

Sharpe Ratio 0,4993 1,7275 2,5790 1,7701 1,2196 1,0853 0,9922 0,9242 

6.2.2 EFFICIENT FRONTIER #2 
Figure 6.2 Efficient Frontier with Private Hotel Real Estate

 

6.2.3 ANALYSIS 

Simulation #3 had the highest Sharpe Ratio (2,5790) with 85,90% allocated to the Corporate 

Bond and 1,90% allocated to Private Hotel Real Estate. Simulation #8 had a Sharpe Ratio of 

0,9242 with 46,61% allocated to Office Real Estate and 33,5% allocated to Private Hotel Real 

Estate.  

 

 

 

3,00%

4,00%

5,00%

6,00%

7,00%

8,00%

9,00%

10,00%

0,00% 2,00% 4,00% 6,00% 8,00% 10,00%

WITH PR HOTEL RE 



 

39 

 

6.3 WITH HOTEL REITs 

6.3.1 PORTFOLIO #3  
Table 6.3 Portfolio with Hotel REITs  

Simulation Number 1 2 3 4 5 6 7 8 

1994-2012 
        5 Y Bond 0,9837 0,4837 0,05687 0,0000 0,0000 0,0000 0,0000 0,0000 

AAA Corp  bond 0,0163 0,5163 0,90321 0,7206 0,4504 0,3152 0,1801 0,0427 

Private Hotel RE 0,0000 0,0000 0,00000 0,00000 0,00000 0,00000 0,00000 0,00000 

Private Office RE 0,0000 0,0000 0,03116 0,2238 0,4411 0,5498 0,6585 0,7603 

Lodging REIT Index 0,0000 0,0000 0,00112 0,00836 0,01652 0,02061 0,02469 0,03020 

S&P 500 0,0000 0,0000 0,00763 0,0473 0,0920 0,1143 0,1367 0,1668 

         Return 4,00% 5,00% 6,00% 7,00% 8,00% 8,50% 9,00% 9,50% 

Variance 0,0004 0,0001 0,0001 0,0008 0,0027 0,0041 0,0059 0,0080 

Standard Deviation  1,90% 1,13% 1,17% 2,76% 5,18% 6,43% 7,69% 8,95% 

Sharpe Ratio 0,4993 1,7275 2,5133 1,4298 0,9554 0,8476 0,7739 0,7203 

6.3.2 EFFICIENT FRONTIER #3 
Figure 6.3 Efficient Frontier with Hotel REITs 

 

6.3.3 ANALYSIS 

Simulation #3 had the highest Sharpe Ratio (2,5133) with 90,32% allocated to the Corporate 

Bond and less than 1,00% allocated to Hotel REITs. Simulation #8 had a Sharpe Ratio of 

0,7203 with 76,03% allocated to Office Real Estate and 3,02% allocated to Hotel REITs.  
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6.4 PRIVATE HOTEL REAL ESTATE & HOTEL REITs 

6.4.1 PORTFOLIO #4  
Table 6.4 Portfolio with Private Hotel Real Estate & Hotel REITs 

Simulation Number 1 2 3 4 5 6 7 8 

1994-2012 
        5 Y Bond 0,9837 0,4837 0,09186 0,0000 0,0000 0,0000 0,0000 0,0000 

AAA Corp  bond 0,0163 0,5163 0,85298 0,7386 0,4860 0,3596 0,2333 0,1070 

Private Hotel RE 0,0000 0,0000 0,01860 0,09164 0,18120 0,22599 0,27078 0,31557 

Private Office RE 0,0000 0,0000 0,02703 0,1283 0,2524 0,3145 0,3765 0,4386 

Lodging REIT Index 0,0000 0,0000 0,00282 0,01389 0,02749 0,03426 0,04105 0,04783 

S&P 500 0,0000 0,0000 0,00671 0,0276 0,0529 0,0656 0,0783 0,0910 

         Return 4,00% 5,00% 6,00% 7,00% 8,00% 8,50% 9,00% 9,50% 

Variance 0,0004 0,0001 0,0001 0,0005 0,0016 0,0024 0,0034 0,0046 

Standard Deviation 1,90% 1,13% 1,14% 2,18% 3,94% 4,87% 5,81% 6,77% 

Sharpe Ratio 0,4993 1,7275 2,5885 1,8149 1,2563 1,1185 1,0228 0,9528 

6.4.2 EFFICIENT FRONTIER – PRIVATE HOTEL REAL ESTATE & HOTEL REITs 
Figure 6.4 Efficient Frontier with Private Hotel Real Estate & Hotel REITs 

 

6.4.3 ANALYSIS 

Simulation #3 had the highest Sharpe Ratio (2,5885) with 85,30% allocated to the Corporate 

Bond, 1,86% allocated to Private Hotel Real Estate, and less than 1,00% allocated to Hotel 

REITs. Simulation #8 had a Sharpe Ratio of 0,9528 with 43,86% allocated to Office Real 

Estate, 31,56% allocated to Private Hotel Real Estate, and 4,78% allocated to Hotel REITs.  
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6.5. PORTFOLIOS 1 – 4  

6.5.1 EFFICIENT FRONTIERS 
Figure 6.5 Efficient Frontier  

#1 BLUE LINE GRAPH = W/O HOTEL REAL ESTATE ASSETS 

#2 MAROON LINE GRAPH = WITH PRIVATE HOTEL REAL ESTATE 

#3 GREEN LINE GRAPH = WITH HOTEL REITs 

#4 PURRPLE LINE GRAPH = WITH BOTH HOTEL REAL ESTATE ASSETS   

6.5.2 STANDARD DEVIATIONS & SHARPE RATIOS 
Table 6.5 Standard Deviations & Sharpe Ratios Simulations 4 – 8  

 
Simulation Number 4 5 6 7 8 

 
Expected Returns 7% 8% 8,5% 9% 9,5% 

 
            

Standard Deviations #1 W/O  2,81% 5,27% 6,54% 7,83% 9,11% 

 
#2 W/ PR HRE 2,23% 4,06% 5,02% 5,99% 6,98% 

 
#3 W/ HOTEL REITs 2,76% 5,18% 6,43% 7,69% 8,95% 

 
#4 W/ BOTH 2,18% 3,94% 4,87% 5,81% 6,77% 

 
            

Sharpe Ratios #1 W/O  1,4070 0,9385 0,8324 0,7600 0,7076 

 
#2 W/ PR HRE 1,7701 1,2196 1,0853 0,9922 0,9242 

 
#3 W/ HOTEL REITs 1,4298 0,9554 0,8476 0,7739 0,7203 

 
#4 W/ BOTH 1,8149 1,2563 1,1185 1,0228 0,9528 
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6.5.3 ANALYSIS 

When viewing the efficient frontiers for the portfolios separately, it can be difficult to see the 

difference until they are compiled on the same graph. Figure 6.5 shows the purple colored 

efficient frontier, representing the Portfolio #4, is slightly above the other three portfolios.  

 

The portfolios and efficient frontiers have little variance with expected returns from 4-6%. Table 

6.5 help explains the difference when the expected returns range from 7-9,5%. Portfolio #4 

consistently has the lowest standard deviations and highest Sharpe ratio compared to the other 

portfolios.  
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7. DISCUSSION 

Looking at the results and the questions as to whether or not both Private hotel real estate and 

hotel REITs should be included in a portfolio, thus assist in the diversification of a portfolio; the 

answer to the fund manager would have to be YES. Yes both private hotel real estate as well as 

public hotel REITs does help optimize ones portfolio. There are several reasons why 

simultaneously they should be considered. One reason being that even though both have the 

same underlying asset namely Hotels, one must remember that they are actually two different 

asset classes. One deals with the physical holding of a property while the other is regarded as a 

stock or some form of security. Based on this knowledge alone, gives light to the fact that they 

are going to have different annual returns as well as standard deviations. 

 

Another reason why both hotel REITs and Private Real Estate should be included in optimizing 

the portfolio is if for no other reason the fact that their correlations to each other are very low. As 

discussed earlier, the lower the correlation between two assets, the better it allows for 

diversifying ones portfolio. The question now becomes why these correlations are so low given 

that they both have the same underlying asset. Well to answer that we turn to the fact that they 

each of these assets have different drivers that affect expected return on the investment. In terms 

of Private Hotel Real Estate, demand is probably the number one catalyst behind expected 

returns. In addition, location, location, location as is in all real estate dealings is primarily one of 

the main attributes associated with investors making a committed investment.  

 

In comparison to private hotel real estate, Hotel REITs are affected by completely different 

drivers of returns. One being macro-economic conditions such interest rates, GDP and consumer 

confidence.  
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8. CONCLUSION 

This study investigated the simultaneous inclusion of a private hotel real estate and hotel REITs. 

From 1994 – 2012, the inclusion of both private hotel real estate and the hotel REITs improved 

the portfolio’s efficient frontier. 

 

When deciding to include different types of assets in a portfolio, fund managers should equally 

consider the appetite for expected returns, tolerance of risk, and the correlations between assets.  

 

Further research that could be conducted to improve this topic are: to perform studies with other 

investment property types to analyze the results of including them in a mixed-asset portfolio; 

improving the application of alpha to private real estate returns; or  investigate the results using 

information from other countries with similar property markets to the US such as Australia, 

Canada, and Great Britain.  
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