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ABSTRACT

This thesis comprisethree essays in aircraft and aviatiomafice The
aviation financespace is now a significant industry where new aircraft
deliveries worth well in excess of $billion are being invested annually in
addition to investments in the secondary markets. (Boeing Capital Corporation,
2017) Leasing, especially operating leagj is a major driver in aircraft
pricing and the asset class given it accounts for 43% gjaal Airbus and
Boeing and McDonnell Douglas aircraft as of 2@Agcend, 2017).

There are gaps in the literature in the understandings of the driving factors
determining aircraft pricing and leasing especially where it relates to
characteristics of the global market and its market segments. Chapter 3
discusses he dynamics and drivers of the aviation finance and leasing
landscape both in respects to the gladiecraft market and more specifically
the China market. In addition, an analysis of the drivers affecting cross
border mergers and acquisit®in the industry is developed.

Chapter4 focuses on thempirical data and themarket characteristics of
aircraft asset pricing ovea 21 year period from 1996 to 2017 atiche
subsegmentdo analyzethe effectsof the great financial crisis This hand
collected large dataset includes a time series of specific aircraft type valuation
data from a collection of n@ aircraft appraisers representing the large

commercial aircraft asset classThe aviationassetclass also segmentéato



five different major aircraft type groupings with different weighting
construction effects. This chapféls in the gap in thecademic literaturby
examining empiricalanalysisand looks into the economic shocks through
aviation asset pricing. he main finding suggesthatthe aircraft asset class
has higher value depreciation compared to accounting depreciatiah
standardieviation is less than 3% throughout the four time segments.

After the establishmenbf the aircraft asset class and the market
segmentationsfurther comparative analgs are conducteéh Chapter 5to
deduce the implication® the other20 real assetlasses ath major investable
benchmarks. This extends the academic conversation by expanding on
empirical portfolio theory and the effects economic shocks. In addition to
return, correlation, and covariance testing, regression and significance testing
are conducted. The data suggests thahile theaircraft asset classoes not
havelower standard deviation and variartmét has a lower relative volatility
in terms of beta, covariance and correlatower the time periods compared
with the comparative st The data also suggests that publicraft lessors
havehigher excess returrie therelativebenchmarks€ompared to the aircraft
asset class most of the time segments except during the great financial crisis.
The regression modeésults supporthe conclusions earlighat there is very
little explanatory power of the comparative asset ckagsethe aircraft asset
classand itssubsegmentswith very fewindependent variablesignificant at

the 5% level
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CHAPTER 1
INTRODUCTION

The aircraft and aviation finance industry has seen large growth along with
the overall aviation industrgince the 1950s It has developed from US and
European centric origins to raore global and dynamic industry with many
factors affecting the overaldevelopment Among the global growth
emerging marketstands out especially dh of Chinaand Asia There has
been tremendous growth in China which has sgmnificant increases iall
aspects of aviatiofinancings cross border investment and leasing activity.
Overall, aviation finance is now a significant industry whegbal new
aircraft deliveries worth well in excess of $126 billion are being invested
annually in addition to investments in the secondary markets. (Boeing Capital
Corporation, 2017)

Leasing, especially operating leasing, is a major driver in aircraft pricing
and the asset class given it accounts for 43% oflalbal Airbus and Boeing
and McDonnell Douglas aircraft as of 20@%&cend, 2017). In Chapter 2, the
core termsconceptsand differencesre defined including operatinfinance
leases and its respective accounting and tax treatments under US GAAP and
international accounting standardsthe key difference between finance and
operating leases is whetains the risk of ownership and residual valti¢he

asset There ardurther discussions of aexample operating lease casbw



structure  Why leasing compared to owningand its advantages and
disadvantages from different perspectives from pradiee also discussed.
Thereareupcoming changes and amendments in thewadow standards and
treatmentdo leasing. These along witlffects to the leasingre discussed

Theacademic literature for aircraft leasing is quite extensive since the start
of the academic discussions in the late 1950s and this is the basis of
understanding for aircraft pricing. Academic arguments dispersed from the
broader buy or lease question towards additional variations and forms of the
analysis including effects of leases, debt, and taxation on asset pricing, the firm
and much broader ecomic implications. There are gaps in the argument in
the understandings of the driving factors determining aircraft pricing and
leasing especially where it relates to characteristics of the global markies and
segments These characteristics describe ttumerous drivers of the aircraft
market and its effects on pricing. While there are numerous articles that
focus on smaller sections, this chapter extends the literature and ties together
these different arguments.

While there are some early disagresns on theory and empirically
investigations, eventually a general conserisugached on the lease versus
buy question of which the effects of tax and other-teonbased influences are
the main drivers as shown by a long progression of article argsr{\&fytnan,

1973 Lewellen, Long,& McConnell, 1976 Roenfeldt& Osteryoung,1973

etc.). The other line of conversation is whether leasing and debt are



complements or substitutes. While there are empirical findsuggporting
both, the latest papers show that they are more partial compliments as there are
circumstances that favor leasing (Bowmd®8Q Ang & Peterson,1984
Finucane, 1988Lewis & Schallheim,1992 Yan, 200§. While leasing is
viewed initially as finance leasgtherds a later trend to address it through the
operating leasing context but at timtg term is more ambiguously defined.

Asymmetric information has effects on leasing through tax differences and
residual value knowledgeKfahan & Meran 1987 Lease, McConnell &
Schallheim,199Q Edwards& Mayer, 1991 Graham, Lemmon& Schallheim,
1998. Also, asymmetric information costs drives preference to leasing and
this preference for leasing oceuf companies have better ratings and pay
more dividendgSharpe& Ngyuen,1995. Also, the sale and leasebacks case
is tax benefit driven and a method for companies to raise capfaldies
show that there are abnormally positive retuand this is due to the lowered
tax expectation created lpale and leasb a ¢ L8 [Siovin, Sushka&
Poloncheck]199Q Handa, 1991Ezzell & Vora, 2001) Operating lease SLB
also supports the notion of expanded credit capat@yghalheim, Wells, &
Whitby, 2013)

Nontax incentives for leasing are also investigated sagltontractual
provisions, increasing the firmds deb
bankruptcy costs (Smith & Wakeman, 198&sigh, Fleming& Humphreys,

2014 Eisfeldt & Rampini, 2009;Lim, Mann, & Mihov, 2017 Krishnan &



Moyer, 1994. Real options and mathematical programming techniques are
used to address different facets of leases and valuation. Those include
investigating residual value guarantees, asymmetry relationsinigsaluation

of operating leaseg$Schallheim& McConnel, 1985 Sharpe & Ngyen, 1995.

There have been extensions of valuation methods for lease contracts and
aircraft fleet decision makingsonier 1998 1999; 2001Bellalah, Thema&

Cereg 2002 Clarke, Miller, & Protz 2003 etc.). Utilizing mathematat
programming methods, airline decision making in regards to buy, sale and
lease decisions showed the use of operating legsadfically for different

types of airline business mod€lsu et al. 2011, Bazargar& Hartman 2012

Chen, Huang& Ardiansyéh, 2018)

Chapter 3 reviews the dynamicdrivers and outlookof the aviation
finance and leasing landscape both in respects to the global market and more
specifically the Chinanarkes. The overall drivers affecting the industry and
aircraft pricing include demand, supply and business model changes.
Demand drivers include economic factors, business cycles, exogenous shocks,
fuel prices and traffic flows along with population demographics. Supply
drivers include the aircraft amufacturersparkedor retiredaircraft, operating
leases, secondary trading of aircraft, timamcing environmentalong with
currenttrends and segments such eemmercial banks, capital marketsd

export credit financing



In addition, an analysis of the driveaffectingcross border mergers and
acquisitions in the industry is developed along with the characteristics of the
increased use of leasing, specifically aircraft operating leasifigere are
further discussions on the resurgence of sidecar joint ventures. The maj
global jurisdictions of aircraft leasing aatsodiscussed which includes Ireland,
Singapore, Hong Kong, and ChinaTax and government incentives are
shown as major driveras well asother nortax factors for leasing. The
differences and similaritee between China and the other global jurisdictions
are discussed.

Chapter 4 focuses on theempirical data and theéistorical market
characteristics and analysis of aircraft asset pricing over different time
segments and across multiple cyclesThe main gestion addressed is
determiningthe market characteristics of the aircraft asset class in terms of its
returns, volatility and trends.This chapteffills in the gap in the academic
literatureby examining empiricahnalysisand looks into the economicatks
through aviation asset pricing. Thigand collecteddataset inclues time
series of specific aircraft type valuation data from a collection of major aircraft
appraisers over a 21 year period from 1996 to 2017 representing the entire
range of théarge commerciahircraft asset class.

Theaviationassetlassis thensegmentedhto five different major aircraft
type groupings with different weighting construction effects includag

aircraft types, all narrowbody aircraft, all widebodycraft, all narrowbody



classic aircraft andll narrowbody next generati@ircraft These groups are
analyzed under four time segmeittat look at the overall and periotis see
the effectof the great financial crisis.

After the establishmenbf the aircraft asset class and the market
segmentationsfurther comparative analgs are conducteéh Chapter 5to
deduce the implicationto the other real asset classesl anajor investable
benchmarks. Thenain hypothesis is that the aircraft asset claas lbwer
standalone risk in terms of standard deviation and variance tbgetime
segments. This extends the academic conversation by expanding on
empirical portfolio theory and the effects economic shocks.

The aircraft assetlasscharacteristics areompared tahe 20 other asset
classes includingublicly listed aircraft lessorsnpfrastructure, shipping, real
estate, transportation, commodities, precious metals, agricultural land and
timberland. Othercomparables include commaiquid benchmarks ah
indices includinguS Treasuries -BM, specific commodities including crude
oil and gold and other interest rate indicators such as US dollar denominated
floating to fixed swap instruments 10 Years and USD 3M LIBOR
addition to return, correlation, dncovariance testing, regression and
significance testing are conducted to assess the aircraft asset class with the

other comparables asset classes to extend the academic knowledge.



CHAPTER 2
DEFINITIONS AND LITERATURE REVIEW

2.1 DEFINITIONAL CONCEPTS
2.1.1 ACCOUNTING AND TAX TREATMENTS
To understand aircraft and aviation valuation and leasing, one must
understand the dynamics between the ecosystem, namegdyner, financier
and user. The owner can be airline, or lessor and lessors accod8¥%faf
all Airbus and Boeing and McDonnell Douglas aircraft in the world as of 2017
(Ascend, 2017). An airline or operator is the ultimate user of the aircraft and
one of the main stakeholders in the aircraft leasing industry. To operate as an
airline, it neels to buy or obtain the use of one or multiple aircraft and other
large fixed assets in addition many smaller itenmBhe operator haa variety
of options that are assessed to complete this objective. After going through
the various analyses and procassechoosing the type of aircraft, the classic
guestion of how to fund the acquisition comes into play, where there is also
mul titude of options at onebs disposal
Most conservatively and simply, the airline can buy the aircraft for all cash
or equity. In addition, they can raise debt financinglifferent forms such as
on a senior secured basis, where the aircraft asset is collateral. Another
option is to finance the acquisition by debt financing that is unsecured or

company secured financing fagiitwhich can or not be backed by specific



pledged collateral from the company. The other financings options can be
funding the acquisition through mezzanine debt, capital markets, export
financing or ma,alsofkreowrt as seber financinglosgeado r t
of debt financing, the other option is to lease the aircraft either by completing a
sale and leaseback or directly through the leasing company. Directly, this
aircraft lease can either be a finance (or capital lease) or operating lease
dependingon different classifications and can have significant differences in
tax treatments and financial ramifications for the company. Under a SLB, the
company buys the asset and then simultaneously sells the asset to the leasing
company but also lease it bafck certain period and terms.

To fully understand leasing, one must understand the various tax and
accounting definitions and differences that exist for aircraft leasing.

Currently, the industry relies heavily on lease accounting guidelines as

governed b y I nternati onal Accounting St ar
mai ntained by the I nternational Accoun
objective of t he standard S t o Apr e
appropriate accounting policies and disclosuresptpd v i n r el ati on

(IFRS, 2003) In aircraft leasing, the lessor is defined as the company that
owns or has title to the aircraft asset and grants the use of such asset or aircraft

to another party under a lease agreement. The party that obtains the use of
the aircraft assetisrefede t o as t he | essee. Whi | e,

whereby the lessor conveys to the lessee in return for a payment or series of



payments the right to use an asset f o
lease is a lease that transfers substantialtpaliisks and rewards incidental to
ownership of an asset. Title may or may not eventually be transferred. An
operating |l ease is a | ease .oftheaman t han
idea concept behind the clavwghriskscat i ol
and rewards incidental to ownership of a leased asseitith the lessor or the
lesseé ( | F R S ,The2e@se iBsglf can be quite flexible or standard as it is
a negotiated agreement between each the two parties.

There are multiple, sligly differing definitions of operating and financial
leases depending on the oversight body. It is important to understand that
| ASB, through I AS and International Fi
only advises and i nf | udoesnethaveetleqpdwerc oun't
to set the rules which lies with the respective country bodies. For example, in
the US, the Financi al Accounting Stan
rules and regulations which become US GAAP. The current leasing
treatment stasard under US GAAP is FASB Number 13 or Accounting
Standards Codification (AASCO0) Topi c ¢
existence since 1976. Currently under US GAAP (FASB 13 or ASC 840) and
IFRS (IAS 17), the treatment of leases is generally simil8ee Figure 1 for
IAS 17. US GAAP is more specifien guidance than IFRS. While IFRS
refers to finance leases, US GAAP defines this as a capital lease. Leveraged

leases treatment is defined in US GAAP while it does not exist in IFRS.



212 OPERATING AND FINANCE LEASE
US GAAP under ASC 840 has ruled that a lease should be treated as a
finance or capital lease if it meets any ongéheffollowing four conditions:
(a) fif the lease life exceeds 75% of the life of the asset;
(b) if there is a transfer of ownership the lessee at the end of the lease
term;
(c) if there is an option to purchase the assetfliaagain pricé at the end
of the lease term;
(d) if the present value of the lease payments, discounted at an appropriate
discount rate, exceeds 90% of the fair market | ue of the a

(Financial Accounting Standards Board, 1976)

Every lease that falls outside those criteria is considered an operating lease,
where the ownership of asset is retained by lessor, during and after the period
of the lease, there is norgain price option by the lessee, or the lease period is
less than 75% of the life of the asset and the present value distoeinted at
an appropriate discount rdmse payments less than 90% of the fair market
value of the asset. For accountinggoses, under an operating lease for the
lessee, the lease payments are considered an operational expense and flows
through the income statement whil e t he

balance sheet nor can the respective depreciation be claynlee lessee.

10



For the lessor, the asset appears on its balance sheet along with any debt
finance associated with the asset. In the income statement, the lease
payment s mad e by the | essee i s consi
depreciation can be clagd and interest expense associated with the financing,
if any, can be deducted. The lessor retains the risk of ownership and in
aviation terms retains the residual value risks of the aircraft.

The opposite holds true for a finance lease where the owpesklaisset
might be retained by lessor during but transferred to the lessee after the period
of the lease or there exists a bargain price option for the lessee. The lease
period can be greater than 75% of the life of the asset and the present value of
the lease payments, discounted at an appropriate discount rate, is greater than
90% of the fair market value of the asset. For accounting purposes under a
finance leasefor the lesseethe lease is considered a loan and the lessee is
considered the owner ¢fh e asset . As such, the 1| e
lease payments are treated as debt on the balance sheet and the interest expense
are calculated from this debt amount which flows through the income
statement and its depreciation can be claimed.

For the lessor, the present value of the future dhsirs is recognized as
revenue asset appears on its balance sheet along with any debt finance
associated with the asset. In the income statement, the lease payments by the

lessee is considered revenue, whilepreciation can be claim and interest
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expense associated with the financing, if any, can be deducted (Damodaran,

2017)

21.3 TYPICAL OPERATING LEASE STRUCTURE

Some of characteristics of a typical operating lease are that the lessor
acquires the aircrafirectly from the manufactureor by way ofthe airline
known as aSLB. If ordered directly from the OEMhe lessor pays any
deposits or advance payments sasipred e | i very payamktmet s ( AP
lessor arranges for the delivery of the aircraft and its financing such as senior
secured bank debt.In the case of a SLB, the airline would be responsible for
any deposits and PDPs to the OEM but the lessor waaéd to put up a form
of security such as a deposib the airline. The lessee will sign the leate
the aircrafto commence at thaelivery of the aircraft. The typical lease term
is 512 years for a leassith narrowbody aircraft having shortetenor while
widebody aircraft have a longer tenor.

In the interimof the leasethe airline is responsible for rent and any
maintenance reserves if required. Ultimately the airline is responsible for any
maintenance upkeep costs for the aircraft but qualified maintenance tasks can
be reimbursedthrough the maintenance reserves p#icany (described in
more detail below). After the lease ends, the lessee returns the aircraft to
lessor in a technical condition that is yregotiated. Theeturn technical

condition can be a minimum physical redelivery conditiorthva monetary
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adjustment to a delivered technicatondition or another predetermined
benchmark. Usually redeliveriese timed to involve a heavy maintenance
overhaul event for the aircraft. At the end of lease term, the lessebavay
a lease embeddedption to renew thdease at a set pricend termor the
purchase of the aircraft at a pitetermined price. Practically, these options
usually exist but would need to be negotiated between the parties near the end
of the lease.
For a typical operating lease contract, tash flows to the lessa@an be
broken down to three main componeritsthe actual lease rate costs,
maintenance reserves and security deposits. Historically the lease rate is
approximately 1.0% | ease rate factor
an arcraft cost per month but this is dependent on a variety of factors
including aircraft supply and demgnamong others. Maintenance reserves
are paid by lessee to the lessor as the aircraft is used and wear down is accrued.
This is usually accounted kactualtime or flight usage on pragreed metrics.
As the cost of overhauls, especially major ones, are expensive, these
maintenance reserve funds are a support for the lessor and lessee to ensure that
the lessee has the funds to ensure adequate repéirs.lesseesi able to be
reimbursed from thiund for completed qualifiednaintenance. This is very
similar to the sinking fund provisions for corporate bonds and other financings.
Security deposits are typicaltiireemonths of lease cost but this can vary

depending on the lessead market conditions Also, maintenance reserves
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and security deposits can be in the form of cash, letters of credit or a
combination of both. These items are all resultant of the finabtizegd
document between two parties and as such there are cases where this differs
from the norm where no maintenance reserves nor security deposits are
required but this is usually reserved for the highest credit worthiness of
companies or is supplemedtdy other credit enhancements such as other
forms of security that the lessee can provid8ee Figure 2 for an example

operating lease cash flow structure diagram.

214 WHY LEASE? i ADVANTAGES AND DISADVANTAGES TO
OPERATING AND FINANCE LEASING FROM P RACTICE

Operating leaseare where thewneror lessorhas retained the residual
risk of the asset and the investment nature of such versus a finance lease which
is more characterized as a | oan. Al s
companies are fased on only operating leases while the minority is involved
with finance leases or other types of assets as well.

There are many advantageous to operating ldase® m t he wuser or
point of view Operating leases provide flexibility to the lessspecially
those that need to update or replace their equipment frequently. The
flexibility though can go both ways, especially in jurisdictions with U.S.
Chapter 11 bankruptcy style situations where the aircraft can be handed back.

As the lessee hasorresidual risk in the asset, they are protected from the
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potential drop in value as well as the risk of obsolesce of the asset. As the
asset is not on the | esseeds balance s
income statementvhich is fully tax eéductible and accounting is simpler. In
this case, this is considered-tffilance sheet financing which one of the aims
of new accountings discussed in later sections. In terms of overall metrics, as
there is no asset on the balance sheet, return on aséen ROAO0) met ri c
compared to a finance lease. While airlines can either be scheduled operators
or nonscheduled charter carriers, there is a trend to introduce newer aircraft as
it brings prestige, enhanced marketing purposes to attract moenddaor the
compani esd product s. These trends f a\
The main advantag® a finance leastor the lesseés that the expense
can be reagnized faster and front weightedThe lessee can deduct the
depreciation of the asset along withe interest component of the lease
payment. Balance sheet wise, the present value of the lease payments is an
asset that depreciates while there is a liability recognized as the debt and is
reduced by the interest expense. All of the risks and rewéttis asset lies
with the lessee while the lessor holds on to the title and ownership of the asset
until the purchase option at the end.
One of the other considerations is that with operating ledisedessee
may be exposed to lease rate fluctuatiopeemlly if it is on a floating rate
basis or on the renewal of the lease at the conclusion of the t&mother

drawback is that without exposure to the residual value of the desd¢ssee
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does not gairquity with the appreciation of ttessebut & the same time, the
lessee is not taking dhe riskof the fluctuating value of the aircratft.

In regards to the taxes, the lessee may have smaller tax benefits than
purchase or finance lease as depreciation cannot be claimed which is the
majority of the asset especially in the beginning of the lease in accelerated
depreciation terms. There are extra costs that the lessee must satisfy to fulfill
lease contract requirements such as maintenance, reporting and administrative.
In addition, there may resttive covenants placed on the lessee by the lessor
in the restriction of the use of the aircraft for certain types of activities such as
for Haj flights or to different jurisdictions for example. The contract can also
restrict subleasing arrangements wié¢he lessee temporarily has no use for
the asset, or restricts how thee asset is technically maintained in regards to
procedures and usage of alternative to the OEM produced parts such as parts
manufacturer a u't Wisa, ithe eahtrac{ BaR Veatic) the
maxi mum contr ol of the aircraftds conf
asset is redelivered. In most leases, the lessee pays for any additional
withholding or other additional taxes in relating to the rentahpayt can be
especially acute for cross jurisdictional payments not covered by country to

country double tax treaties.

! The use of PMA parts versus OEM parts is controversial in the industry. While the use of
PMA parts are frowned upon by the OEMs and the lessortodhe potential difficulties in
transitioning the aircraft, affecting values, and among others, airlines on the other hand tend to
view it more favorably given #ir decreased operating costs.

16



The disadvantages tofmance lease are th#te lessee retains the risks
and the rewards of the assdtich could meanlosses due to decrease in the
value of the asset Like an operating lease the lessee is responsible for the
repairs and maintenance of the asset. thkdessee retains the risks and the
rewards of the asset, there could be losses due to a decrease in the value of the
asset. The finance lease while increasing the assets on the balance sheet will
al so increase the |liabilities and may
financial situationsuch as credit ratings Again, compared to an outright
acquisition, the lesor will still have some control over and say over what can
be done with the asset and hence the associated costs. Due to these
i mplications, the |l esseebs ROA ratio
lease.

One of the major advantages of operatingdsaforthe lesseés that the
amount of capital for security deposit is very little relative to the asset value.
In this respect, it can be smaller than both finance and outright loans. In
finance leases, the lessee is required to put up typicalB0%0of the amount
of the total asset price. Younger and aggressively growing airlinesatdred
not as well capitalized, thus utilizingperating leases compared whtter
fundedmature airlines. This preference for operating leases might also be the
case when the aircraft is different than the existing fleet due to starting new

business concepts and areas. In this case, the operator is unsure about the
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cost characteristics and longevity of usage of the aircraft and prefers to start
with the lease optiminstead opurchasinghe aircraft outright.

There are also instances where manuf
in a given time and the only way to get the dekaiecraft is to lease it from a
lessor with an existing order boglot or buy theasset second hand. This is
especially acute today when the manufacturer order books stretch 10 plus years
out for popular aircraft. The lease payments can also be structured in fixed or

floating terms depending on rdfeleecesl es s ee

2.1.5 LEASE VERSUS OWN OR DEBT FROM PRACTICE

The airlinebés selection of | easing o
variety of drivers such as the legal, tax considerations, availability of funding,
cost of capital, flexibility of assetisage, its outlook and its own return
projections. There are a lot of financial literature on this topic based on
various scenario analyses |l ooking at
owno or Al ease versus buyo litentpre caa c h .
be found in the Literature Review Section2.2

There are disadvantages to acquiring with debt and owning the asset
outright compared with operating leases. It requires a larger investment and
initial outlay such as a down payment or ruoim equity required. Like a
finance lease, ownership entails the owner to retain residual value risk and the

rewards associated with this. The financing institution might also place
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restrictions which are included in the loan covenants. It requireothpany
to arrange for the financing. Ownership entails less fleet planning flexibility
than operating lease. Instead of just handing the aircraft back at the end of
the lease, selling the aircraft that is owned entails additional overhead on the
companyand might not create optimal solutions given the need to dispose of
assets which are not a core competency of the airline.

Like all types of leases, valuation depends on a variety of factors,
including supply demand of aircraft, interest swap rates,lbogioneplars to
use the aircraft, leverage, etc. These viewpoints change depending on long
and short term point of view. Generally the rule of thumb is if the plan is to
utilize the aircraft for a long time (i.e. longer than ~12 years, the longeshleng
for a typical aircraft operating lease), then owning the aircraft is more
beneficial. Like long dated assets like real estate, buying is cheaper than
renting or leasing in the long term. So perhaps given the popularity of
aircraft leasing for airlineand its growth and profitability as a business, this

might be a reflection of how sheeérm the airline business has become.

216 UPCOMING AMENDMENTS TO ACCOUNTING
STANDARDS FOR LEASES AND ITS AFFECTS
An update of the international accounting standards as IAS 17 will be
replaced by IFRS 16 effectively in January 2019. As noted, as a result of the

2008 global financial crisis( i G F, @her¢ is speedier psage of the reforms
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(Bertomeu& Magee, 2011; Kdtari & Lester, 2012) The aims are put on the
balance sheet recognition of lease liabilities by lessees, reduce opportunities
for structuring and improve information about lessor exposure to the retained
risks in the underlying asset. For lessees, tisenew only one choice for all
lease classifications with two exemptions, low value assets and short leases.
The situation beforencorporation of IAS 17 can potentially hitkverage
through off balance sheet footnote disclosures and resutte lack ofdirect
comparability. While this is true at face value, it has been common for
research analysts to adjust the balance of these companies to capitalize these

operating leases and bring them on the balance sheet for easier comparison

(Damodaran, 2017) Thi s has become quite popul a

financing increased 745% as a proposi |

(Cornaggia, Franzer& Simin, 2013) This new accounting rule effectively
does the job for the researchers. THifect of these changes is $3 trillion
(Burgess, Agnew& Daneshkhu, 2016)

For | essees, this change includes
useo (AROUO) asset by a present v al
depreciated like before. As ¢hROU is an asset there is a corresponding
liability using the discount rate determined at lease start on balance sheet and
this reduces as payments are made. The effect of the new rules is that interest
and depreciation costs will replace lease cost$ the assets are actually on

the balance sheet and owned. The net effects on the income statement is that
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generally front loaded (bigger early recognition) expenses. There are
minimal effects to lessors.

One of its stated goals of IFRS is for the US ABAand the global
standard to convergence which has not yet fully materialized. One of the
main criticisms of IFRS is that it is not adopted in, Ul largest economy
having outsized influence The SEC provided its own critic of IFRS in 2012
and IASBre ponded by saying Awhile acknowl
analysis conducted by the IFRS Foundation staff shows that there are no
insurmountable obstacles for adoption of IFRSs by the United States and that
the US is well placed to achieve a successfahdition to IFRSs, thus
completing the objective repeatedly confirmed by the G20 lead&rS
Securities And Exchange Commission, 2012; IFRS, 2012)

Comparing US GAAP and IFRS, there are many differences between IAS
17 and US GAAPOGs A Fcaft 8sdefs. tnheants ofdepge | vy t
classification, US GAAP classification of a lease depends on whether the lease
meets certain criteria while IAS classification of a lease depends on the
substance of the transaction while specific indicators and casepkesaare
provi ded. Anot her is the | esseebs [
minimum lease payments under IAS but US GAAP uses this implicit rate if
itds known and | ower than the increme

and when to recognize a gaor loss on a sale and leaseback transaction.
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Given the large number and percentage of aircraft leasing community
based in Ireland, Irish GAAP needs to be acknowledged. If Irish companies
have debt or equity listed on a regulated market of any Europesamofic
Area State, then it is required to prepare their group annual financial statements
using IFRS but an Irish company can elect for either IFRS or Irish GAAP
mai nly under Statement of Standard Acc
17 and SSAP 21 hawauch in common but specifically for aviation, SSAP 21
includes lease and hire purchase contracts while the former does not. SSAP
21 like US GAAP has a quantitative test for a finance lease while only IAS 17
provides additional guidance. Lease incentigéfered accounting to when
and how its accounted for is another difference. The accounting of lease
income by lessens under a finance lease is a difference where differing
methods on how to recognize income with SSAP 21 being more flexible. The
last majo difference is that the required disclosures under IAS 17 are more
detailed than SSAP 21.

When analyzing tax issues, especially for cross border aircraft leasing, one
needs to consider and understand the domicile and the tax home for both the
lessor and e lessee. Some other things to consider include taxation
treatment of income for lessor, deductibility of the expenses for lessee, tax
depreciation eligibility, any withholding taxes (if any), any tax incentives

offered by various jurisdictions (if anyg x posur es f or At axabl
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any), coverage by the double tax treaty network and any indirect taxes such as
VAT, GST, etc.

Under US GAAP, FASB issued a revision in February 2016 known as
Lease Accounting Revision or ASC 842. The latest effectlae for
implementation is the fiscal years beginning after December 15, 2018 for
public companies and fiscal years beginning after December 15, 2019 for
private companies (Financial Accounting Standards Board, 20T aim
of the update is to more acetely reflect off balance sheet operating leases
onto companies®é6 balance sheets and be

Differences include clean up such as renaming capital leases to finance
leases which is to conform to IFRS terminology. Other costsuged to be
re-billed by the lessor such as taxes and insurance are now capitalized as it
qualifies to be excluded. The test conditions which determine whether the
lease is a finance or operating lease remain pretty much unchanged. One
change is the adttbn of criterion for finance lease classification is thitie
underlying asset is of such a specialized nature that it is expected to have no
alternative use to the lessor at the end of the leasé (Eimancial Accounting
Standards Board, 2016)In real world situations, this already meets the
present value criterion test anyways. Another change is that that sale and
leaseback accounting is not allowed anymore if the lessee still has a
Acontinuing right of cont r of repurchase t he

clause of the asset at a specific fixed price not the specific bargain price criteria
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used before. Otherwise, this is treated as a financing transaction. Leveraged

leases as a classification will also be eliminated.

2.2 LITERATURE REVIEW

Theacademic literature for aircraft leasing is quite extensive since the start
of the academic discussions in the late 1950s and this is the basis of
understanding for aircraft pricing. Academic arguments dispersed from the
broader buy or lease questitowards additional variations and forms of the
analysis including effects of leases, debt, and taxation on asset pricing, the firm
and much broader economic implications. There are gaps in the argument in
the understandings of the driving factors detemgnn aircraft pricing and
leasing especially where it relates to characteristics of the global market and
specifically the China market. These characteristics describe the numerous
drivers of the aircraft market and its effects on pricing. While tlzeee
numerous articles that focus on smaller sections, this chapter extends the
literature and ties together these different arguments.

While there are some early disagreements on theory and empirically
investigations, eventually a general conserisugached on the lease versus
buy question of which the effects of tax and other-teonbased influences are
the main drivers as shown by a long progression of article arguments (Wyman,
1973 Lewellen, Long,& McConnell, 1976 Roenfeldt& Osteryoung,1973

etc.). The other line of conversation is whether leasing and debt are
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complements or substitutes. While there are empirical findings of both, the
latest papers show that they are more partial compliments as there are
circumstances that favor leasing (Boan, 1980 Ang & Peterson,1984
Finucane, 1988Lewis & Schallheim,1992 Yan, 200§. While leasing is
viewed initially as finance leases, there was a later trend to address it through
the operating leasing context but at times the term is more ambiguous
defined.

Asymmetric information has effects on leasing through tax differences and
residual value knowledgeKfahan & Meran 1987 Lease, McConnell&
Schallheim,199Q Edwards& Mayer, 1991 Graham, Lemmon& Schallheim,

1998. Also, asymmetric infonation costs drives preference to leasing and
this preference for leasing occur if companies have better ratings and pay more
dividends Sharpe& Ngyuen,1995. Also, the sale and leasebacks case is tax
benefit driven and a method for companies to regg@tal. The studies show

that there are abnormally positive retuarsd this is due to the lowered tax
expectation created bg al e and ISIeBsd 9)(8lbvin,c Sushka,& fi
Poloncheck]199Q Handa, 1991Ezzell & Vora, 200]) Operating lease SLB

also suwpports the notion of expanded credit capa¢ghalheim, Wells, &
Whitby, 2013)

Nontax incentives for leasing are also investigated such as contractual
provisions, increasing the firmds deb

bankruptcy costs (Smitk Wakeman, 1985Yyasigh, Fleming& Humphreys,
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2014 Eisfeldt & Rampini, 2009;Lim, Mann, & Mihov, 2017 Krishnan &
Moyer, 1994. Real options and mathematical programming techniques are
used to address different facets of leases and valuation. Those include
investigating residual value guarantees, asymmetry relationsinigsaluation

of operating leaseg$Schallheim& McConnel, 1985 Sharpe & Ngyen, 1995.

There have been extensions of valuation methods for lease contracts and
aircraft fleet decision makingsonier 1998 1999; 2001Bellalah, Thema&

Cereg 2002 Clarke, Miller, & Protz 2003 etc.). Utilizing mathematat
programming methods, airline decision making in regards to buy, sale and
lease decisions showed the use of operating legsadfically for different

types of airline business mod€lsu et al. 2011, Bazargar& Hartman 2012

Chen, Huang& Ardiansyéh, 2018)

There are also extensions of the literature, by directly examining empirical
analysisin regards to segmentation and economic shock timing in aviation
through the analysis of 21 years of the aircraft asset class dataseit996 to
2007. Thereis also construction of five different major aircraft type
groupings with different weighting construction effects from this dataset which
differentiates the categories of aircraft. In addition to the entire dataset,
empirically tests and carried out oooeomic shocks by examining the effects
and characteristics before and after the 2008 global financial crisis. In

addition, Chapter 5 expands on the academic conversation and analysis to
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contribute to further understanding of the aviation asset classr uhde

portfolio theory frameworland the effects economic shocks.

22.1 THEORY AND EVOLUTION OF THE LEASING
ARGUMENTS

To understand the aircrgfticing andleasing subject mattenorefully, a
review of the existig literature aboutaviation leasing, finance and the
underlying economics ameeded. In later their work, Modigliani and Miller
(1963, they found in proposition 2 regarding the tradeoff theory of leverage,
the cost of equity is a |linearand unct:
therefore there is no benefit to using debt versus equity.

re=ro+(ro- rq)(D/E)

Adding taxes with interest deductibility to the tradeoff theory, it is reasoned
that it | owers the cost of debt and th
as more det is used and therefore the optimal capital structure is 99.99% debt.
Figure 3 shows the value of the firm, WACC and cost of equity under
Modigliani and Millerwith and without taxes.

Finally, adding costs of financial distress, there is an optimal atapit
structure at which the value of the firm is maximized and the cost of capital is
minimized. These ar¢he fundamentals of capital structure theory today.

Methods to analyze capital structures have included payback period, simple or
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accounting rate afeturn and then more enhanced methods to take into account
the time value of money which 1include
met hod, net present value (ANPVO) anal
These are analyzed in the leasing contextelsas the role of taxation

Following the publication of these original seminal pieces, many other
articles described the analysis for leasing using various frameworks starting in
the late 1950s but accelerating further in the 1970s, both in termalg$iarof
the investment situations as well as building on optimal capital structure theory.

The amount of articles even prompted one of the paper authors to note that
asset |l easing to the fAcausal reader e |
importantissues in the theory of the film ( L e we | |&eMtConntllp n g ,
1976)

In the beginning, most of these articles looked at the issues of leasing by
addressing the Al ease versus buyo deci
conmpare the problem. Stamtj in 1959, Gan({1959 and Vancil and Anthony
(1959 analyzed the question concerning issues of leasing posed against the
loan andalong withempirical research utilizing the framework. Var(961)
is the first paper to describe a method using the NPV approach with the
summary objective of determining the
Following this, Bower, Herringegand Williamson (1966 used a NPV model
similar to Vancil with a summary NAL lpective and also looked at the

different characteristics of leasing. Their metldiffered by assuming loan
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equal to 100 per cent of the purchase price of the asset and the payments on the
loan are proportional to the lease payments with the intessstreed to be the
firmés loan rate.

The first pure valuation modélr om t he | essappedarsinpoi nt
Quirin (1967, where it isfirst presented as an example solution without any
accompanying commentary. Brigha(h966 proposedalternative method
for valuationf r om t he | e s s asimyshefistolRM modebtb Vvi ew
evaluate leasing. This started the publication of numerous papers based on
the IRR approach and some of these included back and forth rebuttals in the
form of pointed confrontatia critiques that contributed to the understanding
of the subject mattek r om bot h | essee andBeechygssor s ¢
(1969 proposed an IRR based methadhich did not allow for tax
deductibility to calclate the cost of the leaseln the Beechyanalysis, the
after tax caslilows of the lease is used and the discount rate is the cut off rate
or cost of capital. Right away, Mitchd€ll970 stated thepreference for the
NPV methodologyoyf | oat ed a c r iIRRimgdeleandadjusi®® e e c h y ¢
for deficiencies whilenoting that IRR is not the optimal approach. These
comments are quickly rebutted by Bee¢h970 allowing for tax deductibility
for depreciation while arguing for the suitability of the IRR method over the
NPV approachn an updated mad Subsequently, Doeng€%971 noted
the IRR model should udbe aftertax cost of debt and noted that the standard

recommended methods of the time is to determine the percentage cost of
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leasing which is often inadequate since it fails to includeaheshield effects.
The taxation treatment discussions are one of the important areas forming the
thoughts on leasing as a subject matter.

In the evolution of the investigations of the subject matter, Johasdn
Lewellen (1972 proposed that leasing is @apital budgeting decision and
should be posed an alternativei | ease versus buyo ques:
more established Al ease versus borrowo
the fAfundament al probl ems faceohg befor
decisions should be awingled or lease versus buy and lease versus borrow
and what appropriatel i scount rat e tleweles €972) ( Joh
Johnsonand Lewellen (1972 noted the then current models have included
financing charges ani not riskadjusted for thaisk elements of the cash
flows while also arguing the superiority of the NPV method.

Nicely summed up thdebate oreasing, Wymar{1973 wr ot e ft her e
two methods for evaluating financial leases: as an -tdterinterest cost
equivalent, or as an afttrax pr esent value Wgmanods ( Wy
model attempted to deal with the risks of leasing and used the IRR based
model and testk both certainty and uncertainty scenarios to the tlasvs
such as operating costs and residual values. Wy(i8@3) proposed
simulations as a method to test for the uncertaiptionsof aspects of leasing.

In a similar paper, Roenfeldand Osteryouy (19736 s anal ysi s 0

deficienciesby providing an updated model for evaluating tlpeevailing
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Nl ease ver sus ith adjustedveaslowsetakingsiritoaacourw
thevarying degrees of risk and had the lease cost made to be insensitive to the
changing interest rateghich a deficiency

Given all the different types of analyses and sometimes contradictory
commentary put forward, Bow¢t9736 s revi ew of the 7 exi
to date showed that there is actually more areas of agreement then
disagreements than it seemed and proposed solutions to these disagreements.
Bower argued many of the differences are the result of styealysisand not
in the substance of the advice for the handling oftgxd RRs and casthows.

The disagreemest Bower noted, involved whether to include or not the tax
deductibility associated with the loan interest. While Fin@®y4) excludes

the interest shelter, Roenfeldind Osteryoung (1973, Doenges(1971J),
Mitchell (1970, Wyman (1973, Beechy (1969 and Beechy 1970 all
implicitly assumed inclusion of ¢hinterest shelter. Bower showtthat the

other sources of disagreemealated tothe appropriate discount rate applied

to the depreciation tax shelter and the equivalent loan used to generate the
interest tax shelter.

Expanding the knowledge base further, Findlagi974 analyzed the
structure of the various available models and suggested more improvements
including the different case scenarios where each of the models is more
appropriately used. Téiimprovement continued as Gord@®74) in his

update of the Johnsdrewellen modelwhere theimplicit debt financing

31



associated with the lease alternatisedoneaway. In the analysis, ptax

cost of debt is utilized to estimate the cost of capital. Hendg(k®r9
further updated the Gordon model to determine the debt payment equivalents
for any set of lease paymentghich derivedthe implicit loanfor a more
closely comparable lease in terms of the initial payment and the size of
subsequent payments.

As the introduction of the capital asset pricing m&lehrpg1964), this is
implementedin the discussions on the topicMyers (1974 utilized the
adjusted peent value (AAPVO) approach, a mo
for analyzing the leasing problemThe APV approach is to first calculate the
discounted cash flows using an all equity assumption and then add on different
effects such as debt involvementdathe effects on the cadlows. This
method provides a breakdown of the analysis toseparatelythe all equity
and the various debt effects providing for enhanced flexibility.

This is quickly expanded upon irschall (19746 s deci si on mod
conta ned two main attributes, ondaxi s t he
cashflows and interest costs need to be included and the second is that each
cashflow should be discounted with its oveeparateppropriate rate. Myers,

Dill, and Bautistg1976) updated the APV methadhder theupdated question
of AWhy do fThey aibzedlpretax cast?obdebt and viewed the
differences in tax rates, debt ratios and borrowing rates for each of the parties,

lessor and lessee. They postulated tha¢anh scenario, the party that is
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utilizing the asset less can transfer these benefits to the other party through
leasing due to these differences. They concluded that there are indeed net
gains to |l easing as itods t hpartiemthéy r at
lessee and lessor, benefits. This updated model took into account the
inclusion of tax deductibility which is discounted by the cost of debt in the
iterations of the NPV analysis.

Lewellen, Long, and McConnell (1976 also showed through a
conmpetitive market framework the tax rate effect is a major determinate of
leasing and that environmental factors can bring about significant differences
in the costs of asset purchase and asset leasMifler and Upton (1976
approached the question costaii ng t he economists6é an
approach. Their leasing model is described under the Sharper CAPM
context under various scenarios of certainty, uncertainty and duration of the
lease, tax deductibility, tax status of the entity and whetiesleasing firm is
independent or a captive manufacturero6

These three 1976 papers arstrumental in theffects of taxes for leases
and in competitive market frameworéigferences for the propensity of leasing
Interestingly, these pars all are published in the same issue of Journal of
Finance in 1976. While it is noted that taxes are of the main reason for leases
and driver of effects on the wvalue | €

utilized for leasess the gold sindard and is still commonly used today.
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Afterwards, FrankendHodges(1978 provided a simplified derivation of
the MyersDill -Bautista valuation formultor the additionataseof a company
that iscurrently notpayingbut expects tgaytaxes at some future daft®m
boththel e ssor and | e stikzieglibear ppgammipgenethdds e s
to optimize the pattern of the lease payments. The leasing problem using the
linear programming mbbd is first presented in Myers arRbgue(1973.
Another derivation b Myers-Dill -Bautista model is presented Levy and
Sarnat(1979 with the neutralizingof the risk differential induced by lease
contracts.

In the mid 1980s, incremental updates continued on the prevailing theory
and methods. Tax based leasing analysiBrealey and Young (980
showed that for companies that are 4tax payers, leasing will be the
dominate source of cdpl ahead of debt and equityEzzellandMiles (1983
through their generalized NAL model showed implications of incremental cash
flows both pre tax and after tax cost of debt. They argued that the after tax
cost of debt is the correct form and it is a good approximation in Modigliani
and Millerdés worl d flaws cGre predonendtelytdebd. t t he
Harris and Pringle (1985 advocate for the devepment of risk-adjusted
discount rates other than WACC. Brick, Fumgd Subrahmanyan{1987)
extended the analysis differences intaxes on pure financial intermediaries

versus manuf act ur e thé effecls eaonmesgof scabkemp a n y
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The findings suggest that tax considerations are the only factor of determining
a lease and cannot explain the existence of pure financial leasing companies.

The decade also saw the analysis of debt and leasing as substitutes or
complimens and the focus on empirical studies in addition to the evolution of
theory. Bowman(1980 demonstrated a positive correlation between debt
and |l ease levels with the 92 firm sam
and Peterson(1984 showedempiricaly based omapproximately 600 firms
found that debt and lease are not displaced by each other but are only partial
complements similar to the results of Bowm@®80. Finucane(1988
empirically studied the impact of firm specific factors that affect tkadiiood
of leasing versus del different industriesand agreed with the prawNing
statement. Fi nucane found fAthe | evel of | ea
certain industries, particul aréng air
Schallheim(199) found that instead of being complements, thatetingirical
findings show that debt is substitutes to leasing and driven by tax. This
argument of leasing is substitutes instead of compliments to debt are also
supported by anpdated empirical study Byan (2006.

This analysis is extended by Baylesmsd Diltz (1988 in their empirical
research with banks where they controlled for debt capacity as they surveyed
banks the hypothetical circumstances the amount each is willing to lend.
They found that gaital leases and debt are treated similarly in the underwriting

guestions but there is a slight negative effect in the credit line decisions for
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leases. These findings are contradicted by MarataiHarris (1988, where

the empirical results showed theabking and debts are indeed substitutes. The
apparent differences in the results stem from comparison of the ratios versus
the levels in the previous research. In a geographical variation, Baadiie
Thomson(2000 conducted an empirical study lookingldK operating leases
specifically and whether leasing displaces debt. They found that leasing
partial displaces debt and lessors bear inherent risks such as residual value risk
compared with debt. Lin et al. (2013) shows that firms am®t indifferent
between debt and leasdsu t rat her on the =extent
constraints. The more constrained the more leasing will be chosen. This is
present prevailing understandiagpportedhat leases and debt are not perfect
substitutes but are partiabmplements which in certain circumstances favor

leasing.

2.2.2 INFORMA TION ASYMMETRY AND NON -TAX
ARGUMENTS
One of the fundamental thoughts in the financing space, Myet®¥lajluf
(19849 f or mul ated the fApecking ordero app
asymmetrical information. Pecking order theory refers to the affect of
asymmetric informatiomvhere managers know more about their prospects than
outsiders and affects the prioritizatiohfunding decisions based on the cost of

funding for new projects. Krahanand Meran (1987 and Lease, McConnell,
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and Schallheim(1990 looked at information asymmetof the residual value
of the assebetween the lessee and lessor to furtnaalyzelease financing.
Edwardsand Mayer (199]) looked at the asymmetrical tax treatments of
profits and losses and the effeon leasing. It is also showlsat leasing may
diminish aggregate investment, leasets are likely to be earned athére is a
positiverelationship between aggregate investment and corporate profits.

In addition, the 1990s brought more specific research concerning leasing
and the aviation industry. Ericksoand Trevino (1994 looked at the
determinants of short term operating leasing trey found that the pecking
order approach to leasing is supported by the study and lease and debt ratios
are inversely related thus supporting they are substitutes. Their study also
showed that determinates of finance and operating leases diffaicstiyisind
rentals are positively related to sales growth and negatively related to size of
the firm, earnings variability and the

Sharpe and Ngyuen (1995 investigated leasing through asymmetric
information as well. They note thei® a strong incentive to leaséth the
costs of asymmetric informatioas well asthe share of operating leases
increases as companies have better ratings and pay more dividends. Graham,
Lemmon, and Schallheim (1998 showed that corporate tax structurae
endogenous to financing decisiorach as leasing They note a positive
relationship between debt amounts and tax rates and a negative relationship

between operating leases and tax rates. This is contrary to the results from
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Erickson and Treving1994). They also noted that in some of the previous
studies, there is a lack of distinction between operating and finance leases
which would affect the analysis.

In addition to the tax based incentives, there aretawmnincentives to
leasing. Smittand Wakeman(1985 went into a new direction and inquired
about various noh ax i ncentives that affect the
They show the use of contractual provisions such as maintenance clauses,
deposits, options to purchase the asset and metering to achieve these incentives
from both lessee and lessor perspectivagasigh, Fleming,and Humphreys
(2014) also described other ntax incentives for leasing. Eisfeldt and
Rampini (2009) provided a model showing that there is an increase in debt
capacity because of leasing. Lim, Mann, and Mihov (2017) supports this
argument and shows thdhat leases allow some firms to expand credit
caacity by usingoperating leases to manage credit ratiagd the effect is
larger for more constrained firms or those with lower marginal tax rates.
These articles are also consistent v@tthallheim Wells, and Whitby(2013% s
study on the expansion dfdcredit capacity in salandleaseback transactions
for operating leases

Other nontax reasons considered in the leasing decision is the role of
bankruptcy costs. IrKrishnan and Moyer (19946 sstudies the role of
bankruptcy costs in the leasing dearsiandempirical evidence of the tradeoff

of lower bankruptcy costs for the lease contract versus cetlet;is 38orpora,
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which offset by higher transaction costs. In their study, they note that
Al easing is a significant]!l yrfilmeeas ¢ omn
manufacturing industries, where asset specificity is greater, than for firms in

most other major i nd&Mdyer,1994)r oupi ngs. 0O

2.23 SALE AND LEASEBACKS

Sale and leaseback is when an owner sells the asset to another party, the
lessor and then agrees to lease back the asset and become the lessee for a
period of time. This is a special case of leasing and even has a specific
commentary in various tax codes. SLB is a good method to raise capital for
companies especially to thotwat find it harder for other types of financings
and there have been some papers showings the effects. Slovin, Sumhka,
Poloncheck (1990 showed that lessees who are associated with SLB
transactions have abnormal positive returns and this is due towred tax
expectation created by SLBs.An alternative finding compared to the
overwhelmingly positive returns from SLB is Handa (1991). Handa (1991)
finds from a data set of 64 SLBs a negative stock price reactterzell and
Vora (200)) also found similar conclusione Slovin, SushkaandPoloncheck
(1990) that SLBs have positive abnormal returns than are higher for
nondividend paying firms. SchallheimWells, and Whitby (2013 s st udy or

operating lease SLB supports the notion ofaexed credit capacity.
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2.24 LEASING WITH OPTIONS, REAL OPTIONS AND
MATHEMATICAL PROGRAMMING APPROACH

Starting with Black and Shole§l97306 s c 0 ntime mMuodeluasid
extension work by Mertorf1973, there are a series of work on the options
approach as the groundwork for risky and uncertain caflows from
Rubenstein(1976 looking at the value of risky income streams and Geske
(1977, Geske and Johnsdt984 expanded on the approach for valuations
using compound options. Cox, Rossd Rubinstein(197) developed the
model using the binominal option pricing method.

The first to describe leasing in the context of options is S{ii#79.
Copeland and Westo(l1982 analyzed both types of leases, but especially
operating leases, from an options theory point of view. McConmall a
Schallheim {983 developed an operating leasgptions theory using
compound options in a multi period time frame to include embeddedngpti
that could alter the course of the contract. Schallheim and McCdtha8h)
extended the options analysis to vafyecific insurance callegksidual value
i nsurance or guarantees (ARVI O or ARV
falls at the end fothe lease or other period during the lease, the lessor is
protected by this residual value insurance.

Sharpe and Ngyen (1995 used optionsheoryto analyze the information
asymmetry problem in leasirand finds a significant relationship that occurs

between operating leases and the tested variables which are not significant for
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finance leases Grenadier(1995 is one of the first to use real options

approach (AROO0) t (1996 ereates am gextensionTof theg e o r ¢

modelusing contingent claimanalysis in the valuation of operating leases and
its embedded options. Furthekpansion of this model includ&srenadier
(1996 and in his mode] he added thecredit risk adjustmentsinvolved
including various common contract provisions and its effiecksasing.

In a series of articles, Stoni€r998 looked at various valuation methods
to investigate old versus new aircraft for an airline which is a major question
for manufacturers. In the analysis, it is argued through the integration of the
purchae and financing perspective. In a followup article, Sto(d&99
used different types of models to address the question of long term fleet
planning with uncertainty using frameworks such as DCF, risk adjusted
decision trees and RO for new aircraft dety options. With the turn of the
century, options theory has become a popular way to describe leasing. To
expand his previous analysis, Stoni€R001) reviewed the various
met hodol ogies including RO from the
Bellalah, Thema,and Cereg (2002 continued to modify the options based
framework model for leasing contracts with incomplete informatidoy
utilizing interest rates evaluating the different types of leas€arke, Miller,
and Protz (2003 expanded optionbased analysis to specifically the large

commercial aircraft market.
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In Gibson and Morrell (2004 described the current practices of the
evaluation of aircraft financing. They noted the class economic evaluation
involved profit and loss calculations usingi r e c t operating
along with NPV methods and also recommend using the NPV variation, the
APV method. With respect to uncertainty in leases, they recommend using
Monte Carlo simulation method to guide the right approach and they also
advocatd the use of the RO approach as its robustness in handling the
complexity of leases. In an expanded complementary to Stonier, Gibhgon
Morrell utilized these models for the option ability of aircraft customers to
convert into different sizes of the samecraft family during the period before
the aircraft delivery.

In their followup empirical studies in the aviation space, Gibaad
Morrell (2009, with a sample set of 37 airline CFOs, found that ARR is not
used as much while PBK is still in vogueNPV and CAPM models are used
but have geographical differences in utilization and more sophisticated Monte
Carlo simulation and RO are not used as often by airlines. In the latest
expansion of RO research related to aviationaAdZhang(2015 provideda
RO based model to analyze two specific scenarios available to the airlines
which include shutdowanestart option for aircraft to be used or parked and the
new aircraft delivery deferral option.

Mathematical programming methods are another method osadatyze

the fleet planning and leasing questionbisu et al. (2011used astochastic
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dynamic programming moddb determine the optimal decision making of
airlines in regards tgurchasing, leasing, or disposing of aircrafilizing
demand through Gyetopological models with Markeghains They came to

the conclusion that under severe demand fluctuations would drive the airline to
| ease. A drawback is that they didn
which have different characteristics. This pogs the flexibility arguments

for operating leasing. Bazargan and Hartman (201f®cused on specific US
airline with different business models to formulate a mathematical
programmingmodel for aircraft buy, sell or lease decisions. Based on the
targetis minimize theairlineés costs of owning or leasing angerations and
their conclusions was that leasing is better than buying with results of newer
aircraft and more homogenous aircraft types in the fleet.

Chen, Huangand Ardiansyal{2018) approachedhe leasing or purchase
option as a mathematical programming model. They looked at various types
of leases and found that specifically young low cost carriers should use all
operating leases and if the operating lease term is limited, it would inchease t
airlinebds c o dlthoughrleet pthening has baen investigated by
many studiesthe objectives of the studies are directly linked to aircraft pricing
or operating leases but rather indirectly through other forms of data such as

airline dda.
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225 AIRCRAFT VALUES, LIQUIDITY AND OPERATING
LEASING

Starting in 1998, more papers are published concerning observations in the
pricing of commercial aircraft and airlines, especially concerning the US
market, along with different elements of thiecraft operating lease industry.
AThe question of valuing commerci al a
great depth by r esear &hvasigk, 2010) Watlc a d e mi ¢
regard to airlines, Pulvin@l998 found that fire sales do exist as $keaircraft
sold at a 14% discount to the average market price by distressed dhriihes
have more asset sales than under normal situations. GoaqlsBeg
concluded from hiempiricals t udi es of the airlineds
sale or retirerant of an aircraft type specifically, common at the time, the
Boeing 707 type. The study shows that the decision of a particular aircraft
type is affected by the airlinesd fin
business cycle. This is not broadenough sample set and also this only
focuses on the airline itself and not aircraft traders or lessors who commonly
are owners of aircraft. Continuing the asset sales studies in distressed
situations, Pulving1999 studied the pricing effects caused by Chapter 11
reorganization or Chapter 7 liquidation both under US bankruptcy laws. The
study found that under both bankruptcy types, the asset prices are lower than

those sold by nodistressed airlines and there is difference to obtaining

higher prices or limiting the number of discounted aircraft sold with either
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bankruptcy type. Looking at the determinates of liquidation value of assets, it
is noted that in a liquidity event, an asset is likely to be below dhes\of its

best use as industry peers, at that time, are also likely to be experiencing the
problems (Williamson, 1988; Shleif& Vishny, 1992)

Comparing types of leasing firms, Hal@bdJohnser{(1999 concluded in
their study that lenders with specstilknowledge have an advantage compared
to more generalists. Given this advantage, they postulate that generalists lend
less and have a higher default rate than specialized companies such as those
who have Afully i ntegr atudind asset\dleationl o p me
monitoring, repossessions and resale ( H& Bohnsen, 1999) They have
an advantage in the management and redeployment of specific assets. This
summary statement echoes the prevailing thoughts in the industry today.
Eisfeldtand Rampini (2008 Gempirical study showthat the leasing segment
is largest external finance source especially for smaller, capital constrained,
companies.

Flipping the question around, Oum, Zharmpd Zhang (200() looked
from the air/l iinbd viewrof the mmtimaliratio of @Eeratipg
leases for airlines. Employing a two step model, first, the airline profit
maximization function based on uncertain demand or revenues accounting for
variable costs and the different weighting of owned or kengn capital leases

and shorter operating leases to the find the k capital constraint.
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Max “ Yoth owothy 00 0 1Y
R =revenue
y(1) = demand
Z = capacity of the airline = K+S
K = capital stock leased for longer term (capital lease)
S = capital stock leased for shorter time (operating
lease)
T = future state of nature
0 =costs of longerm capital
0 = costs of shortermcapital,

Given the k capital constraint, the equation that arises is the equation
below showing that one prcts to have higher risk premium on operating
leases compared to longer term capital leases.

L 0 QtTQt 00 0 T

They tested this model on data set of 23 major international airlines
between 1986 and 1993 atitkir empirical results shad that 4660% is the
optimal ratio of operating leases for airlines. This paper is an extension of
Gritta (1974 and Gritta, LippmanandChow (1994 which looks at the effects
of leases for airlines especially in their debt ratio and capital structure.

In updatedempirical study by Bourjade, Huc, and Muli&tibes (2017)
looked only at the use of operating leases (not other types) and whether that
improves the gl obal airlineb6s publmanci al
datafrom 73 global airlinesfrom 1996 2011 and the results showed thaet
impact ofoperatingleasing on thea i r | dperatiriy snargin is concave It
also shows that low costwgiers by business model differentiation are more

affected by théenefits of leasinghan wll service arriersand those younger
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companies are more profitable utilizing operatiegsing. They show the
optimal percentage of leasing that maximizes therating profit is 53.4%
with a 5% confidence interval of [0.468,0.601] which is consistent the
empirical finds ofOum, ZhangandZhang(200Qa).

Not all papers are advocating operating leasmgviation One of the
earliest papers for leasing in aviation is Par(s®70 and Grittaand Lynagh
(19736 s A Ai r cridPfatn alceasiomg Probl em, 0 the ¢
the cautious view of operating leasing in aviation and a warning of its hidden
charmsbut this view seems out of date compared to the newer research

In addition, more discussions spoke about liquidity and various
characteristics affecting aircraft valuation such as VaaigthErfani (2004).
Gavazza (2010 empirically studied aircraft lgidity specifically in the
secondary markets to address the quest
that for commercial aircraft, more liquid assets are more likely to be operating
leases instead of finance leases. His findings also suggested Heatrthee
liquid assets also tend to have shorter term duration as operating leases and
longer term duration as finance leases. In an extension of the research,
Gavazza(201) 6 s e mp i r i aradft tra;mdactiahy in then secondary
marketfound that aicraft that is leased is traded more often and the usage is
higher than compared to owned aircraft. In addition, lessors, as capital
reallocation intermediaries, have advantages with transaction costs and the

redeployment of capital. Gorjido@ndVasigh(2010 studied liquid aircraft,
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specially Airbus A32€200, Airbus A330, Boeing 73700LR, Boeing 76400,

by observing FAA Form 41 quarterly data from 199¥5. The authors
created a model based on the passenger and cargo revenues of the aircraft and
also used Monte Carlo simulations to test it.

In summary, even after numerous academic articles and studies that have
been written on leasing theory, its characteristics, its effects on the capital
structure or as a potential substitute for debt, differesniatos of tradingetc.,
there is currently still questions on why leasing and also what are the drivers
and characteristics of the markefThis research aims to fill in the holes for
both the business economic cycles, and its how the class fits irottielip
theory for other asset classesAs is noted more literature needs to

specifically address the aviation industry and the operating leasing.

226 ECONOMIC AND BUSINESS CYCLES

There are many papers that have studied cyclicality in the economy and
various industriegSmith, 1776; Robertson, 191B/eadows, 1970; Mass,
1975) The main general conclusion is that these cycles are caused by the
failure to grasp the delay feedback eets from managing the existing
inventory and product acquisition among other resources. There have been
cycles in the aviation sector in the US since the 1978 deregulatiodiaargl
andHansman2004) shows theverageone full cycleperiodis approximagly

10 yearswith a long run mean very close to zero There have been
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discussions of the cyclicality found in the aviatiodlustrywhich have been
addressed byLiehr et al. (200]) and Lyneis (2000 in system dynamics
literature This has been expandegom by Pierson (2013jo include an
endogenous account of feedbacks omitted from some earlier work, including
price setting, wages, and air travel demand.

Another research article addressing the question of whether airline
capacityinvesiment is efficiemis Wojahn (2012)who examineghe causes of
overinvestment in aircraft capacity. He empirically tests the subject through
a sample set of 69 global publically listed airlines. He concludes that airlines
in all regions over the last 30 years do noterctheir cost of capital and the
returns havestructurally declinedall the while continuing taddto capacity.

Also the findings show that causes of this incladgency problemsuch as
myopia and empire building, shify business modeloward lowcost and
existingAsian carriers coupled with remnantsaaipital in legacy airlineand
economies of scale aadl associated with ovanvestment. While this article
focuses on airlines, one important area that is missing for adding aircraft
capacity is the oligopoly of the aircraft manufacturers. This is addressed in
broadly inBrander and Lewis (198&yhere theyargue thathere are linkages

of product markets and financial markets linkagedlimited liability effect of

the corporation & produce more debt induced aggressive output which leads
to over capacity Oum, Zhang, and Zhang (20QCGso support this argument

that oligopolistic markets does not minimize the total social costs and thus lead
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to excess capacity. Through their engail studies of ten US airlines, it is
found that excess debt load appears to lead to excess capacity in the
relationship between air carrisrdebt and capacity.

There has also been examination of the global finance crisis in relation to
aviation. Frake and John (2011) described the differences between the 2008
and 2001/2003 economic shocks and how this resulted in different effects by
airline types which further enhanced different and new business models and
operations such as the low cost airlinedeloin continental Europe. Pearce
(2012) looks at thetate of air transport markets and the airline industrst
the 2008 global financial crisis. He finds that demand rebounded from the
lows in 18 months and is still robust after repeated exogenog&skvhile the
industry is still highly leveraged and fragile. He finds thatires cut
capacity by under utilization of aircraft which was challenging given they had
committed for aircraft deliveries ordered at the peak of the previous cycle
which impiies excess invested capital.

Bjelicic (2012) focused on the aviation finance market after the 2008
global financial crisis. He finds that capital became very scarce for airlines
with a greater emphasis @xport credit agenciealong with adecrease in
bank loansand aircraft lessors became an important source of funding for new
airlines. He also notes that tlawailability of financemay be a barrier to

market entry Mann (2009) agrees with Bjelicic in the retreat of capital

50



availability in tradition& areas of aviation finance after the 2008 global

financial crisis and the expansion of export credit agencies in financing.

2.27 REAL ASSETS PORTFOLIO THEORY

There has been much discussion of portfolio theory. Aviation is one of
the subsegmentsf the real assets asset class which also includes real estate,
infrastructure, agricultural land, timberland, commodiaesl shipping. The
most academic literature relates to specifically real estate, commodities,
timberland, and its relation to portim theory. These asset classes are
considered the Atraditional 0 real asse
been investing for decades while finewbo
agricultural land, etc. (Martin, 2010). Martin doest nconsider other
differentiate shipping and aviation as part of the real asset category. With the
ot her subcl asses, this canitkempbalst sun
work has been done on infrastructure as an asset class despite increased
al ocations by i nBirdiLiemy & Thorp, 2014).i Theread or s 0
no discussions of aviation in relation to portfolio theory and this is gap in
academic literature that is aimed to be addressed in Chapter 5.

A review of the literature on infrasicture, notes the initial arguments for
researchers was to view infrastructure with characteristics to that of real estate
with a long life, illiquidity, and ability to hedge inflatigibechant et al., 2010

Newell & Peng, 2007, 2008 Froot (1995) empically using a variety of real
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assets subclasses shows that real assets are good hedging tools for portfolios
with its negative inflation correlation characteristics.

There has been more argument of infrastructure as a separate asset class
with own chaacteristics namely naturationopolistic or oligopolistielements
due to restrictions of use or ownership and enjoy economies of Eialag|,
201Q Finkenzeller, Dechan®& Schafers,201Q Inderst, 2009 Inderst, 2010).
Infrastructure which exhibits tke natural monopolistic characteristicoften
governmentegulatedand a premium is needed for this regulatory.risk

Rothballer andKaserer (2012) finds thatthe empirical evidence on
i nf r as triskucharacterigics gs still limitednd they empically tested
1,400 publicly listed firms worldwideand found thatnfrastructure exhibit
significantly lower market risk than MSCI World equitiekich confirms the
portfolio diversification benefits. The article notes that the class has
idiosyncratic isks such asconstruction risks, operating leverage, the exposure

to regulatory changes, and tlaek of product diversification.
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Figureli IAS 17 (IFRS, 2003

The lease transfers ownership of #eset to the less by the end of

the lease term

The lessee has the option to purchase the asset at a price which is
expected to be sufficiently lower than fair value at the date the option
becomes exercisable that, at the inception of the lease, ismnaay
certain that the option will be exercised

The lease term is for the major part of the economic life of the asset,
even if title is not transferred

At the inception of the lease, the present value of the minimum lease
payments amounts to at leastbstantially all of the fair value of the
leasedasset

The lease assets are of a specialized nature such that only the lessee
can use them without major modifications being made

Other situations that might also lead to classification as a financealease

If the lessee is entitled to cancel the lease, the I&@sdosses
associated with the cancellation are borne by the lessee

Gains or losses from fluctuations in the fair value of the residual fall
to the lessee (for example, by means of a rebdeaeépayments)

The lessee has the ability to continue to lease for a secondary period at
a rent that is substantially lower than market rent

5

Figure 2i ExampleOperatingLeaseCashFlow StructureDiagram
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Figure3 1 Modigliani and MillerWith andWithout Taxes
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CHAPTER 3

GLOBAL AND CHINA AIRCRAFT LEASING
INDUSTRY CHARACTERISTICS, M&A AND
CROSS BORDER TRENDS IN THE
INDUSTRY

3.1 GLOBAL AIRCRAFT LEASING INDUSTRY
3.1.1 BACKGROUND AND BRIEF HISTORY OF THE AIRCRAFT
LEASING INDUSTRY

History of AircraftTrading andLeasing

Leasing has been a key driver of the aircraft trading market. Lessors
especially relating to aviation are both a source of financing and also one of the
market participants for aircraft trading that have increased in significance over
time. As noted in Gapter 2, there are finance and operating leases depending
on the classification of the leaseFinance leasing in aviation have been in
exi stence for a | ong time andanArhe ear
Transportation of Aviation Securities Conttee of Investment Bankers
Association ofAmericad in 1949. It is not until the late 1960s that aircraft
operating leaag started to develop. Tharcraft operating leasing industry
can be traced to the manufacturer McDonnell Douglas Corporation (mbw pa
of the Boeing Company) and the founding of its wholly owned subsidiary,

Mc Donnel | Douglas Finance Corporation
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Capital Corporation in 1997 after the merger). MDFC was set up for the
explicit purpose of assisting with tfi@ancing of new and used aircraft for the
company and industry. MDFC began by leasing twe93Qo Air West and

three DG8-63CFs to Flying Tiger Line. It was initially capitalized by a $200
million revolving credit from ten banks that also financedodsent company
(Smith, 1968) This first wave of aircraft leasing was more of finance leases
than operating leases as the tenor of the leases ran usually between 15 and 18
years and focused on US carriers by the manufacturers. This first active
period was between 1968 and 1972 and encompassed deliveries of n@& DC
and Boeing 727s along with the first witledied aircraft (Dallos, 1986)

After 1968, the aircraft operating leasing industry began with its origins by
founding of International Lease Finan€or por at i on (Al LFCO)
UdvarHazy in the California, US in 1973. Not long after that in 1975, in
Europe, Guinness Peat Aviation (AGPAO
Lingus executives lead by Tony Ryan and Guinness Peat Group. Both of the
foundes come from humble beginnings are the pioneers of the industry and
have bi gger than JHilfyengeputi ahlimms , (2
importance of these two individuals in aviation trading and leasing reflects the
increasing role of operating lessansterms of aircraft pricing. UdvarHazy
is known as the fAgod fathero or Af at h
Ryan is also a legend in the Irish commercial community known as the founder

of GPA but better known more universally for thiggestEuropean low cost
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airline (ALCCO) t hat he subsequently
LCCs as an airline business model would have increased penetration of the
overall world airlines and have large affects on aircraft types and pricing with
most prefermg to have single aisle narrowbody aircraft all in economy seating
configuration and eschewing from other types and configurations by the
traditional airlines.

UdvarHazy founded ILFC with two partners in 1973 with $150,000 to
buy a used D& (Wayne, 2007) ILFC started being traded over the counter
in 1983 and was later acquired by AIG in 1990 for $1.26bn. At
UdvarHazy 6s retirement from ILFC in Febr
had an owned fleet of 933 with managed aircraft pushing over 1,008ftaincr
total with net book value of $38.5 billion. He subsequentijocmded Air
Lease Corporation which subsequently went public on the NYSE in 2011.

GPA was formed by Guinness Peat Group and Aer Lingus where Ryan
was one of the executives in 1975. it peak it had a valuation of EUR4
billion and 400 aircraft fleet. In 1992, it tried to go public by having a public
offering of EUR850 million in which collapsed due to the lack of demand
given the bearish environment at the time due to the first Guifr W
(AH4A §gyi ng | r i.shiwtaited PO @edtéd7a)liquidity crisis for
the company as it had a very | arge air
billion and not enough capital to fun

company (Humphds& Hepher, 2014)
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By 1993, the liquidity crisis forced GPA to restructure and most of its
assets and employees were transferred to GE Capital under the GE Capital
Aviation Services (AGECASO) subsidiary
still one of he heavy weights of the industry and to this day has been either top
one or two aircraft | essors globally.
GPAG fleet and 75 percent of ifeopl® ( Hu m& Hephee 2014) It
also included an option to buy a large portion of the company.

After the GECAS transaction, GPA continued to have a large fleet and
own a substantial fleet and to innovate. March 1996, GPA sold 229 aircraft
for $4.048 billion which was the seconddast securitization at that time.
This was used to refinance its debts (Bowers, 1998) November 1998,
Texas Pacific Group (ATPGO) acquired €
company AerFi Group plc. They also restructurde GAS6s opti on do
23%. AerH acquired Indigo Aviation, a Swedish aircraft lessor in December
1999 and in November 2000 AerFi was acquired for $750 million by debis
AirFinance (owned by DaimlerChrysler AG). In March 2005, debis
AirFinance was acquiredby Cerberus Capital. Debis AirFinance was
subsequently renamed AerCap which later acquired ILFC from its parent
American Insurance Group. By 1990, GPA had close to $17 billion order
book for 700 new aircraft spread out for the future years.

At its peak, it had over 400 employesasd many subsidiaries outside of its

main line business including a helicopter leasing joint venture setup in June
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1990 with CHC Helicopter called GPA Helicopters Ltd. (Reuters, 1990)
addition, many of GPAGO6s empl oyangls have
helped found some of the biggest players in the industry including GECAS,

CIT, AerCap (acquired ILFC and Genesis Lease), Standard Charter (acquired
Pembroke Capital), SMBC Aviation Capital (renamed from RBS Aviation

Capital and International AircraManagement Group previously), Aircastle,

BBAM and Fly Leasing (from Babcock and Brown). GPA setup Ireland as

the premier center of the aircraft leasing industry that it enjoys today. The
existence of specialized personnel along with a relatively lospotate tax
environment and the supporting services industries has allowed the country to

remain the center of the aircraft leasing industry.

3.1.2 GEOGRAPHICAL JURISDICTIONS AND VARIOUS
TAXATION REGIMES

In the aircraft leasing industry, the main courdnd hub of operation for
most of the industry is Ireland.Currently, Ireland is domicile to 50% of the
worl déds aircraft fleet over EWR100 bi
overwhelming amount of the globtdp 15 lessorsanked by fleet siz€IDA
Financial Services2017) This is due to a couple of primary reasons, namely,
government support which result irffevorabletaxation regime in terms of tax
incentives effectively resulting in low taxes along with a large number of

double tax agreements with other countries that lower the friction costs of
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moving capital cross jurisdictions.Double tax treaties are treaties signed
between two countries that avad mitigatethe need to pay tadoublein both
country of domicile and country of incorporation.

These low taxes are the result of favorable governmental support in terms
of various policies to support the growth of the industryhe government has
published a draft national aviation policy that specifically endosed
advocates fothe aircraft leasing industry. During the 198003, the foreign
tax rate was 10% and currently the o6t
12.9% while a standard company tax rate without presence for trading status is
25%. There are established specific safe harbor rules for the industry for
what constitutes Otrading company6 sta
tax rates in the world. Generally there are 0% withholding taxes on inbound
and outbound lease payments as well as on interest, dividends and royalties to
EU and treaty countries. In 2012, Ireland enacted unilateral credit relief on
withholding taxes on lease payments from 4donble tax treaty countries.
The extensive number of double tax treaties signed (72 have been signed)
which arein addition to the EU Directives.

Therearestamp duty exemptions amah effective 0% VAT regime. For
capital markets transactions such as ast backed securities:s
enhanced equipment trust <certificates
enacted to support these in addition to the existence of efficient structures for

these securitizations and other financings. Another kaytise favorable tax
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regime is thadepreciation of the cost of the aircraft that can be used to offset
the rental income. The depreciation policy is a straight line depreciation basis
over 8 years. As an EU countwvegnot he
which has been an increasing area of concern for companies and financing.
The cornerstones of this favorable t@gimewere first enacted in the 1950s
and the launch of the International Finance Service Cdntrsupport its
growth  While the indugy is large in assetshe industry has been criticized

for paying just EUR23 million of Irish Corporation Tax in 2014 and EUR29
million in 2013. Over the past 5 years as of 2015, it was confirmed by the
Ministry of Finance that the industry had paidyoBIUR 123 million in taxes
(Deegan, 2015) These figures reinforce the concept of low taxation for the
industry.

Anotheri mportant factor is the sound | e
of common law. This type of legal system is used extensively inwloeld
through the spreads of English law. Another important genesis is the birth
and demise of GPA as theperiencedveteransthen moved on to different
companiescreating the entire value chain needed to sustain a healthy
ecosystem and a hub of aviatiteasing. The number and robustness of the
aircraft servicing industry in the country include general corporate services
such as banking, accounting, audit, and legal. As things have developed these
support services have specialized further and dewvelopie industry specific

focused firms and professionals including specific industry consulting firms
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such as aircraft technical management, aircraft asset management, placement
of aircraft, remarketing of new and second hand aircraft, arrangers forssariou
financings, third party aircraft appraisal firms, etc.

Knowledgeable workers are also supportedldmal universities with a
focus in aviation and leasing that is a feedstock for new employees of these
companies. Geographically, the country is situatedetween continental
Europe and the USvhich enhances its recruitment effortsThe aircraft
leasing industry employs more than 1,200 people directly and indirectly
through professional services firms linked to the industry (IDA Financial
Services,2017) It was noted by another source that the industry employs
1,000 people directly and 2,000 staff indirectly and spends over EUR135
million a year on professnal services and infrastructure as of 2015.

In addition to Ireland, Singapore is another popular jurisdiction for aircraft
leasing. Again, the main drivers are governmental support resulting in low
taxation and numerous double tax treatieSingaporehas 76 double tax
treaties including three countries signed but yet ratified.  Tingn
government support scheme istheé r cr af t Leasi nmpichSc heme
started in 2012. It provides a low corporate tax of 5% or 10% on the profits
for aircraft leasig companies that fulfill certain requirements as compared
with a statutory corporate tax rate of 17%. For withholding taxes, there is an
exemption on aircraft purchase and automatically on payments for financing

payments with offshore lenders. For tayiationof the assetsapproved
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companies under the ALS have an irrevocable option to depreciate the aircraft
over any number of years from 5 to 20 years (EDB Singapore, .20lIR)
January 2017, ALS was recently renewed for another five years alonthwith
initial qualified partyBank of Chi naBQCABaiiadho) owned

In addition to the favorable government suppSrt, ngapor eds geogl
location and climate is favorable for business. It is known as a key hub for
finance and a regional beaconr f8outheast Asia and Asia itself and is
physically located closer in proximity to many locations in Agilng it an
advantage for some companiedt also has a sound legal environment that is
also based on common law similar to Ireland. While there raamy
experienced professionals in finance and related industries, there is not the
depth of experienced talent who are specialized in aircraft leasing as compared
to Ireland. The finance center is an active hub of for capital market and
lending, among oters. Industry specialized and related professional service
firms have grown in the past few years but are not in the abundance as
compared to Ireland.

Hong Kong is the new jurisdiction trying to become leader and hub for
aircraft leasingwith special ermphasis in capturing outbour@hinese capital
flow. Similar to other jurisdictions, government support through taxation
regimes is an important point along with double tax treatiésstorically, the
tax laws in the 1990s were changed to clamp down on the abtrse mdpular

Hong Kong leveraged leasing but it also meant that there were also fewer
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incentives to establish in Hong Kong for aircraft lessors. Recently in January
18,2011 n the Chief Executiveds policy ad
Dedicated Tax Regime to Develop Aircraft Leasing Business in Hong Kong
that the tax rate for qualified aircraft lessors and its profits will be half of the
normal profits tax rate for eporations so 8.25% reduced from the 16.5%
prevailing rate(Hong Kong Legislative Council, 2017) He also noted the
taxable amount of lease rental payments derived to eHoog Kong based
lessee will be equal to 20% of the tax base which means thergntaks less
any deductible expenses. This is better than the previous gross rental taxation
but did not go as far as othe@ompetitor jurisdictions by including tax
depreciation for aircraft leased to nblong Kong based airlines and lessors
(Hong Kong legislative Council, 208). These updated policies were finally
set into law under the Inland Revenue (Amendment No. 3) Ordinance 2017 in
July 2017 to mark the 30anniversary of the handover of Hong Kong.

For double tax treatiesjong Kong currently onljhas 36 signed double
tax treaties Chief Executive Mr. CY Leung first announced this intention on
January 14, 2015 and signed the updated double tax treaty with China on April
1, 2015 to reduce withholding tax rate on aircraft and ship leasing to 5% from
7%, which is the loweddouble tax treatgigned by China. This compares to
6% withholding tax rate for Ireland and Singepdoased companies from
China(Hong Kong Inland Revenue Department, 2017)hese are part of the

continued efforts byHong Kongto act as the gateway for Chinesapital
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flowing outbound as mainland China is also fast becoming one of the main
regions for aircraft and ship leasing.

Hong Kong also enjoys a sound legal system based on common law
similar to Ireland and Singapore. Hongng is viewed as a bigger financial
hub in Asia compared to Singapore but it lags even further in terms of
personnel and service firms to support the aviation industry. There are
current efforts toincrease the government support through more favorable
taxation regimeof the jurisdictionalong with other characteristics that make

domiciling aircraftin Hong Kongmorecompetitive.

3.1.3 AIRCRAFT AND AIRLINE MARKET DRIVERS OVERVIEW

Aircraft leasing is a complex business. There are so many moving pieces
and drivers that affect valuation, usage and others. In this discussion, aircraft
technical aspects will be ignored and focus on the discussion of the economic
and finance drivers that affect this business. At the very top level, the major
stakeholders dére are the OEMSs, airlines, financiers and governments. Each
of these stakeholderdés viewpoints cont
both on the demand and supply side that contributes to the growth trend of the

aircraft leasing and its valuation.
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3.1.3.1 OVERALL DEMAND DRIVERS

The global airline industry has been growing rapidly since the mid 1940s.
Overall traffic growth and the most referenced proxy for the health of the
industry is determined by the amount of kilometers that passenger bawe fl
expressed by revenue p asleewoddeannuaki | o me
traffic growth wentfrom 0.4 trillion RPKs in 1965 to over 6 trillion RPKs in
2015. These are growth are resilient to temporary shocks of the various crises
such as oil crisis, Gulfrisis, Asia crisis, World Trade Center crisis, SARS and
the global financial crisis. Here are many important drivers and metrics for
this industry,understanding the fundamental demand drieétke aircraft and

airline market.

Economic Drivers

General economics and finances of people and airlines are a major
component driving demand for the airlines and thus the aircraft leasing
industry. A measure of general wealth and the economy, the most generally
used metric is groscs) .doméEbBeéie @predeev
view this including nominal GDP, real GDP, and per capita GDP. Nominal
GDP can be derived by the expenditure approach which is one cdriiraon
approaches.

GDP=C (consumption) + | (investment) + G (government expendittires)

(X (expot) T M (imports) (net exports)
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Real GDP takes into account inflation which is subtracted from nominal
GDP and per capita nominal or real GDP is the respective figures divided by
the number of the population to obtain an average wealth pempkigsoe.

Per capita GDP is a good gauge for comparison of relative wealth between
various countries and regions especially with adjustments for population
differences.

As GDP is broken down by its components, consumption by private
entities and nolgovenment consumers is one of the main drivers for aviation.
While the other inputs in this model are also important to aviation, they are
more indirect and consumption is the most direct for demand. Generally
economic output drives activity in businessvélaand cargo services but also
stimulates consumers for more leisure type travel. Both Holloway 1997 and
Lenoir 1998 described cycles in the context of the air transport industry and
Lenoir 1998 found that nominal GDP and air traffic growth were poSjtive
correlated. The world airline traffic growth ratelsave relatively tracked the
changes inthe world GDP growth rates from 1972017F according to
(International Monetry Fund, 2016; Airline Monitor, 2016; CAPA, 2016)
These growth rates are shown ®rostly correlated to each other expect for
periods of crisis such as the oil crisis, Gulf crisis, WTC crisis and SARS. The
period during the latest global financial crisis showed the growth to be nearly

identical compared with the other previous exogesrshocks.
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While, this correlation has been shown over long periods historically,
there have been some recent changes to this relationship. Further work by
IBA Group has shown the correlation have continued over-2085 but the
trends have shifted dumg the period of 1982009 between RPK passenger
growth and global nominal GDP as compared to the more steeper, correlation
found during 2002015(Figure 4. This notes a recent observation of higher
growth of air traffic per increase of wealth as meadury nominal GDP.

Airbus has also looked at the relationship between real GDP and globa
traffic. There is a decreasing ratio of tpassengetraffic to real GDP as the
different decades progressdbm the 1970 to 2015Irternational Civil
Aviation Organization, 2017; IHS Economics, 2016; Airbus, 20167 his
decreasing relationship ratio has reverted upwards back only in the latest
decade.

In Figure 5 emerging marketsshow signs of higheilGDP growth
compared with advanced markets and the world geenahich tend to be
correlated. Emerging markets does have more volatility than the other two
groups In some of these high growth emerging economies such as such as
China and India, Airbus has found that private consumption is b
specific main driver than justt he br oader yedly forecastAi r b u ¢
models have recentlyeenadjustedn their 2016 version to reflect this change.
In the US market, while historically GDP and air traffic tracked well, domestic

US passenger growth has outpacedret® GDP growth (Airbus, 2016)
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Business Cycles In Aviation And Industry Profitability

There has been many research conducted about general business cycles
since the founding of modern economics by Sriffi7§ and his theories of
economic growth and how is impacted by cycles. Roberts¢t915 noted
that businesses have a cycle in relations to investments and are prone to
overinvestment and then periods of under investment as too many goods are
in the market,hus creating a cycle. Eisfeldt aRé&mpni (2008 show how
capital reallocation is important especially during the stages of the business
cycle.

Like all types of business, the air transport industry is prone to business
cycles. These cycles of boom and recession are particularly acute and
common in the airline industry Figure 6 shows the various parts of the
aircraft and airline cycle from boom to bust and back to the growth.stage
Shearman(1992 notes that economic conditions regionally, nationally and
internationally affect the air trapert industry. Goolsbe€ 998 showed the
decision making of aircraft in business cycles. Liehr 2801 andLyneis
(2000 describethe dynamics of the aviation business cycles through a systems
dynamics problem. The industry is a prone for undet aver investment
like other businesses as evidenced by airline capital expenditures as a
percentage of operating cash flows'here are only a few years (mid 1980s,

1990s, 2000) that the world airlines are spending less in capital expenditures

69



thanoperating cash flows which is n@ustainable in the long riemd 2001
the ratio was 409% Afrline Monitor, 2016 International Air Transport
Association 2016k CAPA, 2016).

Interest rates set as part of monetary policy by the US Federal Reserve and
othe national institutions globally have tremendous affects upon the economy
as well as the airline business due to the changes of business financing costs as
well as overall business sentiment. Depending on the surprise and
expectation nature of the changelifferent responses may result. Interest
rates along with interest swap rates, where floating rates are fixed over a period
of time of the contract, have a direct input into debt cost of financing. For
aircraft leasing, interest swap rates are moreaomain indicator of the
direction the lease rates offered for aircraft on lease as it reflects an underlying
cost of capital for the leaseFigure 7 shows the historical trends of the
various tenor USD Swap and LIBOR rateS.he bands between the diffeten
rates are much tighter in the preceding years than the latter years.

Given the cyclical nature of the industrgash flows and therefore
profitability is a key metric of sustainability and growth of the aviation
industry as well as with other indussi@nd as shown, it tracks the global
economy. There are many important input factors that affect aickisé
flows andprofitability and many studies have been conducted over the decades
on this subject (Kasper, 1988; Pryke, 1984ganis, 1985; Lapradd,981;

Pearson, 1976; Straszheim, 1969; etc.)
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As the correlation of passenger traffic and Gipewthis shownin Figure
5, it is not surprisinghere is correlation betwe€DPgrowtha nd t he ai r | i
financials as measured by net post tax profit margirhere isa weaker
correlation between these metrics with the differences being more acute after
the WTC and SARS crisednternational Air Transport Association, 2012;
International Civil Aviation Organization, 2012a; Haver Analytics, 2012)
On a furthe comparisomnal ysi s historically, t he
EBIT margin ismore correlated to global GDP growthan the net post tax
profit margin shown There areextreme variances of the EBIT margin as it
both larger and smaller than the gtbvin the various cycle@nternational Air
Transport Associatiqr2016h International Civil Aviation Organizatiqr2016

International Monetary Fund, 2016)

Exogenous Shocks And Events

In addition to normal business cycles, there have many major exogenous
shocks to the economy which therefore in turn have had significant effects on
the aviation market. These major shocks were usually major global economic
events and have affected thdation market in terms of significant reduction
in traffic demand, aircraft values and the other drivers directly or indirectly
inherent to aviation. These major exogenous shocks to the system include the
First Oil Crisis 1973, Second Oil Crisis 191879 Gulf War 1 Crisis

19901991, Asian Financial Crisis 1994098, 9/11 World Trade Center
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Attack 20032002, Avian Flu or SARS 2063004, andslobal Financial Crisis
of 20082009.

In addition to these very large events, there have been smaller and more
regional exogenous shocks that have also affected the air transport industry and
general economics including the Swine Flu 2008, Icelandic Ash Cloud 2010,
Japanese Tsunami 2011, and Hurricane Sandy 2012. Going forward,
inevitability will be more of these exegous shocks and smaller regional
events and one that is stillibg played out is Brexit 2016.Franke and John
(2011), Pearce (2012) Bjelicic (2012) all look at the state of affairs post the

latest 2008 economic shocks.

Fuel Prices

For ai r breakdevinsthedtistarital rule of thumb is 50% for direct
operating costs including all costs relating to flight operations like aircraft, fuel,
maintenance, pilots; 30% for ground operation costs including servicing the
passenger and aircraft and landiiegs and sales fees; and 20% for system
operating costs including administrative, marketing, and other general costs
like in-flight services and group equipment ownersfiipternational Civil
Aviation Organization, 2017). Given the high cost of fuel higioally, this is
the numberone cost category of around 30%, labor being 20% depreciation
6%, aircraft rentals 4% and everything else 38% according to IATA in 2008.

There is much volatility in the jet fuel prices over time as sedrigare 8
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Fuel prices have large spikes with the global financial cris@Surrently for US
airlines, fuel has come down to second largest cost component representing
about 16%, labor increasing to 33%, aircraft rentals increasing to 7% of cost
(A4A, 2017) Fuel cost is stillan important driver of the success of all
airlines and the recent run up in prices from the low point is having significant
impacts on airlines. Specifically, the fuel price and the financial state of
airlines has direct correlation as aircraft traffensumes large quantities of

fuel and even small cent changes in the fuel price can result in millions of

dollars to the bottom line financially.

Traffic Flows and Population Demographics

Another significant metric is passenger yield which is a measiutbe
average fare paid per kilometer or mile. Yield differs due to different supply
and demand and can show the differences between the market segments, seat
classes, seasons and geographies. While generally the higher the better, it
should not to beiewed only in isolation but in addition to the other metrics to
be able to put the figures into whole market perspective. This can help the
airline develop price discrimination and differentiation strategies. There can
be varied movements in the diffetesubgeographies and as Airbus notes, in
the past year Ayield has pl ayed a si
domestic market (Airbus, 2016) There is adecrease of global yielttom

2011 to 2016ased on an actual and constant US$ exchange ssedvar the
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past few yeargInternational Air Transport Associatip2016h DIIO, 2017,
Thomas Reuters Datastream, 2017)

Historically, besides business travel, only the upper class of the population
was a consumer of aviation travel. The global risehef middle class has
become a large driver of aviation for leisure activities. According to Airbus
and McKinsey, there is a large growth in the middle clgledbally and
especially acute in the emerging economies compared with more stable
projections of mture economies Shown inFigure 9 Asia has 1,284 million
middle class households (46% of global total) with a total global middle class
of 2,793 (38%) compared to a global population of 7,350 million. Middle
class household is defined as households arnual income between $20,000
and $150,000 (PPP constant 2014 prices). Another factor that has contributed
to increased wealth and consumption is the trend for global urbanization.
Currently, the urban share of the global population is ~55% whiclhesdsted
to reach almost 70% on an overall population of near 10 billion people by 2050
(UN Population Division2018 Airbus, 2016)

Hand in hand in this globalization is the increased liberalization for
immigration including the simplification and lethgning the number and
duration of visits of visas including visa free, visa on arrival and visa waiver
schemes. This has been evident by recent announcements of China and US,
China and Australia visa schemes, Schengen visa free area in Europe, and

others These increased liberalizations have helped propel both business and

74



leisure travel demand. Increasedmber of bilateral air agreementsand
regional treaties and associations such as ASEAN, NAFTA, the proposed TPP,
etc has increased demandThere isa significant growth of bilateral air
service agreements from 0 in 1945 to more than 2,500 in @6tEdnational

Civil Aviation Organization, 2012b; Airbus, 2016) All these trade
agreements and regions further stimulate demand for aviation both for

pasenger and cargo services.

3.1.3.2 OVERALL SUPPLY DRIVERS
Manufacturersand Parkedor RetiredAircraft

In addition to the demand drivers, there are a variety of supply drivers
including new orders, deliveries, parked aircraft levels, retirements, secondary
trading activity, and useful economic life of aircraft. Starting with the main
manufacturers, thereecurrently two large commercial aircraft manufacturers
of significance, Boeing and Airbus, who dominate the marketrasghly split
duopoly. This discussion will focus darge aircraft with greater than 100
seats. In the past several years, thee heen a renewed interest in new
aircraft manufacturing especially on thegional and largesingle aisle or
narrowlndy aircraft Most of these new entrants are focused on the regional
aircraft up to 100 seats includimf@anadados E83®hand A r

Russiads Suamnkloaipa®hd 1l OMi,f0sancbMRI*D.i TheIR J

only narrowbodies in advanced devel opn
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MC-21 andChi nads @EOMAThe only widebody currently in
conceptual design development is the COMA@ Russian joint venture, the
C929 In addition to these manufacturers, there are also several other
regionalcommercial and business aircraft manufacturers such as Embraer.

As there are only two main manufacturers, they control the order book and
set thetone for pricing of new aircraft. As is the norm in the industry,
manufacturers set list prices per model and update them yearly. There can be
discounts and other incentives depending on the buyer, geography, quantity of
aircraft and a variety of otheadtors including strategic or competitive aims.
Traditionally, airlines stik with one manufacturer for the entire fleet or a
certain purpose such as short haul until thayea big enough fleeto have
multiple suppliers as changes a&exy sticky dued the investmendf not only
the asset but the associatgpply chainncluding spare partsgrew and pilot
training, certifications and other things that need to be changed as well.
These days, there are more startup airlthesdiversify earlier utiizing both
aircraft manufacturers. As seen in Figures 101, the gross and net orders,
deliveries, cancelations and backlogs of Airbus and Boeing are shown. There
can be large demand for popular aircraft and dedvery times can be
stretched out intahee future stretching odt0+ years.

Most new aircraft orders include both firm and options that can be
declared by the buyer. In addition, there are options to convert to another

type of the same aircraft family such as Airbus A319, A320, A321 in th® A32
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family or Boeing 737700, 800, 900 in the 737 NG family. New orders have

a lot of customization as there are a lot of options that need to be set per order
such as weight certifications, crew training, spare parts, and other various
supports that can bprovided. As part of these orders, there is generally
PDPs due to the manufacturer of roughly 30% of the total cost while the
aircraft price has a referenced base year and escalation to the delivery date
based on a manufacturer inflation index set basethflation and some other
factors per year.

These orders have a variety of purposes for the buyers. They can be for
new routes and other new growth areas or for replacement of getiriold
aircraft. In addition as shown iRigure 12 oil pricing and new orders are
directionally correlated with a lag effect.Boeing and Airbus new orders are
similar directionally with some differences shown. This lag effect is acute
with the drop in oil prices in 2008 and 2014As order backlog can stretch for
many years, the availably of the latest order slots can be advantage for
operating lessors or sellers when negotiating with airlines.

Another driver in the supply of aircraft is the number of aircraft parked or
stored. Aircraft which is not wanted can belgal in areas temporarily or for
longer periods in mostly in desert locations such as Arizona and Europe to
prevent corrosion damage. In addition, these aircraft should be put on
specific short or long term aircraft maintenance packages for parked aircraft

that monitors for corrosion, test the engines periodically, and other tasks to
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enable it to return to service and prevent more costly wear down. When oil
prices have been high, there have more instances of older and more fuel heavy
consuming aircraft sicas 4 engines instead of 2 engine that have been parked.
These older aircraft and heavy fuel consuming aircraft generally have higher
operating costs and less financial viability than newer more efficient aircraft
and are the first to be parked or reraro the lessor.

Once an aircraft is deemed to be not wanted and retired, they can be
parked or sold On a global scale, retirements are a small percentage of the
overall fleetunder approximately 3%while deliveries and fleet growth er
highly correlaed with the drops of the delivery percentage aligned with the
exogenous shocKairline Monitor, 2016; CAPA, 2016) Theretirement and
replacement decisioanalysisis when thecosts of operating the aircradre
more than theevenues that cabe generatd as compared with other aircraft
types. As discussed earlim 3.1.3.1 fuel is a large factor into the operating
costs of an airline. As the percentage of fuel costs increase for an airline,
there is more need famore efficient, newemircrat to replace its aging
inefficient aircraft and conversely this true as well in times of low fuel prices,
airlines tend to extend the age of their fldatsdecreasing retiremengairline
Monitor, 2016; CAPA, 2016) There is a lag that occurs from thlaservation
to decision andmplementation. For 2017, the averamyerallretirement age
was 23.6 years with the most commonly retired aircraft were narrowbodies as

the average age was above the common 25 year retirement assumption.
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While widebody aircraftvere retired at an average age of 23.5 years, there are

noticeable differences between the different widebody md@Bajare 13.

Financing Environment And Current Trends

Throughout the history of aircraft leasing, various financings trends have
come andyone while the industry has grown significantly to the current $126
billion forecasted of new delivery funding requirements for 2017 (Boeing
Capital Corporation, 2017). In additioto the various options for funding,
currently there are more commercianxs than ever before involved in the
equity side of the business along with newer capital sources such as insurance
companies. These new players are additionally more diverse in geographical
breakdown by their funding sources as compared between thdotrad
western players and newer eastern players. As 2017 further develops, this
section will look at the upcoming trends especially in relation to geographical

sources of the funding as well as a comparison of its characteristics.

Global State Of Ainaft Funding

Airlines and aircraft have traditionally been financed by equity and bank
financing facilities. These sources have continued to evolve with the support
of the aircraft manufacturers and other innovative structures by the continued
increase n demand from the users, mainly the airlines. These innovative

financing structures include the use of the operating lease by capital sources
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such as commercial banks and leasing companies both captive acaptioe

to banks or manufacturers. The otl®urces of funding include: cash or
equity (26% of 2017 funding); export credit agencies (9% of 2017 funding);
bank debt (34% of 2017 funding) by commercial banks, institutional players
such as private equity and hedge funds, and tax equity; capitalte¢8keo of
2017 funding), including ABS and EETCs; aircraft and engine manufacturer
financings (0% of 2017 funding); and insurance financings (0% of 2017
funding) with a total of $126 billion of new aircraft funding requirements in
2017 (Boeing Capital Cporation, 2017) See Figurel4 for a historical

evolution of the percentage of the funding source for Boeing.

Export Credit Financing

Export credit agencies (AECAs0) have
especially duringimes ofthe financialdistress but this has been trending
lower as capital markets financing have increased.this case, development
banks, policy banks, other governmental institutions are all considered ECAs
as they support thelomestic industries. Export credit suppdyy US
Exportl mpor t Bank (AUS EXI Mo) for domest
1970s. The main beneficiaries in the aircraft manufacturer space were
Boeing and McDonnell Douglas. The recent low volume exhibited in 2016
has been the uncertainty of US BXI given its large historical support,

especially to aircraft deliveries. After letting its charter expire in July 2015,
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the US Congress reauthorized the bank in December 2015, but it is still in a
state of limbo because it is not able to conduct newnkasigiven it awaits
Senate confirmation of members to reconstitute a quorum. Only with a
guorum can new funding decisions be made.

The Canadian, Braziliarand other European export credgupport
organizationsare active in the aircraft segment as thase the areas where
active manufacturers are located. These specific ECAs include Export
Development Canada, Brazil Development Bank, Export Credits Guarantee
Department or UK Export Finance (UK), Federal Export Credit Guarantees
managed by Euler Hermesk#engesellschaft (Germany) and Compagnie
Francaise d6Assurance pour | e Commerce

Since the tail end of the financial recession, capital markets have seen a
significant rise in the number and magnitude of deals and it kas tb
represent about orthird of all new aircraft fundings shown inFigure 14
The percentage of Boeing deliveries funded by EXIM is elevated duhieg
global financial crisiswhile the funding share has decreased significantly to 0%
in 2017 (Boeig Capital Corporation, 2017) These are represented by
various securitization transactions, including ABSs and EETCs. During this
period, the vast majority of the capital markets deals have been completed in
the West but, in Asia, the market has onlytjstarted. There are more
innovative financing structures now being completed in onshore China and

Hong Kong.
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The author views the continued trend to continue due to more capital
markets deals being completed globally in 2017 but not by much in relative
terms to other sources. The number of capital markets transactions in Asia
will increase substantially, along with the expanding interest by financial
players as described below, but as a percentage of the overall global market,
this will not move the nedle much in 2017.Boei ngbés view of

sentiment of the different financing types is foundrigure 15
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Capital Markets

Capital markets is an significant portion of the aircraft financing market
with 30% of 2016 global funding and 31% projetfer 2017. Airlines can
tap the capital markets for syndicated unsecured debt or equity for the
company itself. They can also issue syndicated senior secured debt that is
backed by aircraft or other assets such as securitizations. In addition, they
canissue EETCs which are tranche debt secured by aircraft or other aviation
assets. EETCs are generally created tax reasons as they have higher ratings
than the airline issuing the security, thus decreasing the cost of the borrowings.
It also creates morsecurity for the owner in event of bankruptcy as it is
secured by the equipment asset such as aircraft. These were first developed
in the early 1990s. The differences between an equipment trust certificate
(AETCO0) and EETC i s dato theiEGTCitadsupportthe aci | i
credit rating and the tranched nature of an EETC similar to the securitization.

ABS is similar to EETC but is issued by a special purpose vehicle
managed by a lessor or investor instead of airlines. The major difference
between EETC and ABS is EETC is issued by one airline while ABS spreads
the risk with many underlying airline credits. The structured was first
brought to market in 1992 by GPA and Citicorp with ALPS19%ith 14
aircraft valued at $521 million. ABS usuallyortains a spread of
manufacturers, lessees, geographies, and narrowbody and widebody types of

aircraft. GPA continued to use this structure to finance its aircraft until its
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demise through ALPS 94, Airplanes 96, and ALPS 956 (to refinance the
original ALPS 921). The market was nascent until thelaench of the
structure by other lessors including Aercap, ACG, Aircastle starting in 2005.
Both of these structures have tranches including, senior, various more
junior tranches and equity which all havarying amounts and interest rates.
This provides optimal matching of the desired credit exposure at the lowest
cost. These structures also have retained outside servicers and consultant
providers such as technical and appraisals to monitor the tramsactidhis
might create increased burden on the underlying airline lessees. These
structures have been popular in US especially the Chapter 11 bankruptcy
regime especially section 1110 overseeing the repossession of a bankruptcy
lessee and possible-ptacement of the aircraft. Some of other benefits of
these capital markets transactions are the ability to move large amounts of
assets off balance sheet at lower borrowing costs, while retaining the
management of the portfolio (still providing fees) or s#llaining the equity

tranches.

Commercial Banks Financiers And Ré&ntering As Investors

Commercial banks have always played a significant role in the aviation
finance market. They have traditionally provided financing facilities, both
secured and unsecured term or revolving credit facilities. Recently there have

been more unsecured termndacilities completed at the lessor company level
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where traditionally the commercial banks have focused on the senior secured
financing of specific aircraft assets. In addition, more commercial banks have
again reentered the equity investment in theustty and have acted as lessors
and equity players.

One of the sultrends is in the change of overall mix in terms of
geography. In the late 1980s and early 1990s, banks such as Morgan Stanley
not only arranged but also used their balance sheets to bexprity investors.
Dean Witter was one of the original founding shareholders of Aviation Capital
Group (AACGO) i n 1986. The mer ged
combined their aircraft portfolios into the acquired AWAS in 2000. The end
of this era came wén John Mack took over as chief executive officer and
almost immediately sold AWAS to Terra Firma once it was determined to be a
non-strategic asset.

Today in the US, Bank of America Merrill Lynch and CIT are still active
as bank owned lessors throughitheainly Irish subsidiaries. CIT will soon
be removed from this list when the expected closing of the sale to HNA Group
is completed in the first quarter of 2017 because it too has been deemed a
nontcore asset. Wells Fargo too entered the space thrayghmt venture
with Avolon in 2013.

In Europe, DVB, Santander and Standard Chartered, through its
acquisition of Pembroke in 2007, are still active as investors. It is interesting

to note that Standard Chartered is now in a joint venture with an uwsbscl
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Chinese investor for a separate aircraft leasing investment entity. The once
active HSH Nordbank, through its formation of the Amentum platform, has
since been sold to its management in an MBO. This was because the bank
has downsized as a resulttbé problems with its shipping portfolio.

The story of Boullioun Aviation serv
because it was bought from Sumitomo Trust and Banking by Deutsche Bank in
1998 and subsequently sold to WestLB, another German bankQGOh. 2
WestLB, once quite active as an equity investor, also had a 35.5%
shareholding in Singapore Aircraft Lea
to Bank of China in 2006 which later renamed it to BOC Aviation, when it
decided these were noncore assetd refocused on its traditional European
banking business. WestLB too had issues in its shipping portfolio and has
further retrenched and this could be said about many of the European banks in
the space. The shipping problem story will continue to beimapact,
especially for European banks.

In Russia, VEB, Serbank and VTB banking groups have also been active
through their leasing subsidiaries. Lately, they have encountered difficulties
with sanctions and currency issues. All of the above has happeribe East
and the Middle East have seen large increases in activity in the sector. Japan
originally had a lot of interest in aircraft leasihdor example, with Sumitomo
Trust and Banking Companyé6s acqui si ti

| e s s amedale founder and its subsequent sale to Deutsche Bank in 1998 as
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a result of the financial crisis of Japan Inc. This interest in aviation was
resurrected po2 010 and was highlighted by SM
Aviation Capital in 2012, among otherenger and acquisition transactions by
ot her | ocal parties. Australiabds Mac
and Investec have all been active principal investors. Middle Eastern banks
have now joined in the mix including the National Bank of Abwabih

Another driver rationale for this trend is the increased implementation
higher reserve capital requirements on global banks by Basel Ill regulations
enacted by the global financial crisis and set for implementation shortly.
These proposed amendments the final Basel 1l even before its
implementation, unofficially Basel IV, has even more stringent requirements
that standardizes risk models and do away with internal risk ratings that have
been discussed in depth previously. ECASs, on the other hamd,a cover
effect on this standardized higher risk rating and lower the costs. These areas
requiring large capital requirements such as aircraft leasing and private equity
may propel banks to reexamine and restructure further or leave these
investments

In addition, the industry is seeing more insurance companies come into the
space. Insurance companies with their large investment mandates have
traditionally invested in public equities, capital markets and alternative
investments such as hedge fund$hrough these asset classes, insurance

companies have had exposure to the aircraft leasing companies through one or
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multiple streams. Some insurance companies have direct investments in
aircraft leasing assets, such as ILFC when it was acquired by AdGpGn

1990. Subsequently, AIG sold its ILFC subsidiary afterdludal financial

crisis to AerCap and took a large shareholding in the new combined entity in
2014.

Other large notable direct investments by insurance firms include Pacific
Life Insurane Company in ACG in 1996. The group has continued to
expand, including acquiring Boullioun in 2005 and embarking on a new joint
venture with NWS Holdings Li mgizezked ( AN
insurance companies in Europe have also started to investiyinto aircraft
leasing assets. Generally, these firms have invested in similar profiled
investments such as infrastructure or real assets through ABS, EETC or other

public and norpublic equity and debt.

New Aircraft Operating Leases And Aircr&fecondary Trading

Another finance composition driver is the growing amount of operating
leases as the percentage ofghtibal Airbus, Boeing and McDonnell Douglas
aircraft has grown from 22% in 1997 to 43% as showhigure 16(Ascend,
2017). Current Igbal operating leases are around 50%. Neperating
leases and the secondary trading levels of leased aircraft are strong drivers
contributing to the financing All of these are drivers affect the number of

aircraft produced and the sustainability aCeaft in use by the airlines.
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New operating leases increased in 2017 for the Airbus Z&B820and
Boeing 737800, by 32% and 20% respectivelfter a flat growth year in 2016
as shown inFigure 17 In the circa 15Geat segment, the A31DO0 is
outperfoming the Boeing 73700 in terms of new operating leases while new
operating leases of 73/00s have declined in each of the last two yeaf$e
most populamarrowbodies Airbus A320200 and Boeing 73800 models
show increased demand year on year. |¥vere is still demand for Boeing
737 classic aircraft, they now represent a smaller share of the leasing market.
A321 operating lease demand peaked in 2016 but showed a 19% year on year
decrease in 201&s shown irFigure 18

For new operating lease$ widebodies, the market has been different then
the narrowbodiewith a growth year in 2016 and then a down year in 20178 as
shown in Figure 19 The Airbus A3300 has seen an increase in the
number of new leases. New Airbus A3300 leases have in@ged as a
result of increased deliveries and the aircraft is becoming more established in
the market. Boeing 76300ER passenger new leases are down. There were
no new leases for the Boeing 787n 2017, the market is clearly favoring the
Boeing 7879 and operating lease demand continues to grow for this type
which is attractive for widebody lessors. There were also no new operating
leases for the A380. All leased A380s so far have been completed through

sale leaseback transactiqi$gure 20
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Seconday trading volumes include aircraft sales with or without leases
attached and sale leaseback transactions. Overall, secondary trading volumes
for narrowbodies have increased slightly in 2017 compared to 2056own
in Figure 21 Airbus A319100 and Boeig 73#700 types have shown
increased trading levels since 2015 as investors diversify from the more
popular, and often highly priced, A3200 and B73800 models. Trades
involving Airbus A320200 and A321200 aircraft declined in 2017 compared
to2016. The 2015 A320 trade total was bol s
of its portfolio which included 50 A320 aircraft. Boeing 737 classic aircraft
show the vast majority of trades (88%) involving off lease airagfhown in
Figure 22 Some will be conwted to freighters, however many face
retirement. All of these observations exclude the large Avolon/CIT and
DAE/AWAS M&A deals which distorts the market data.

Secondary trading volumes for widebodies have remained flat over the
past two yearss shownn Figure 23 Although there are some differences
based on the aircraft modelith the most popular type in trading is the
767-300ER as shown inFigure 24 Boeing 7879 aircraft is growing in
popularitywith lessors and investors with sale leasebackséetions driving
increased secondary trades. The -%8dow accounts for the majority of
current787 production Secondary trades of the smaller -Bliave declined
as a result. Sale leaseback demand for the A380 remains strong for new and

nearly new aircraft. Boeing 76300ER aircraft continue to trade readily in
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the secondary market along with strong demandfrieighter conversions.
Boeing 777200ER transactions have declined since 2016 with increased
storage levels in 2017 compared to 20@Egure 24. All of these
observations exclude the large Avolon/CIT and DAE/AWAS M&A deals

which distorts the market tla

Sidecars And Joint Ventures

There has been large growth recently in the number and the sizes of
Afsi decarso or joint ventures (AJVso0)
these structures are not novel and have been in existence for a long time, it has
now become a structure thét in vogue and has industry insiders and
observers taking note. A sidecar or JV is an agreement to create a separate
entity where the parties can -oovest with contributions that include cash,
assets, other knowhow or a combination of these. Thesatiid®generally
run in parallel with the existing business scope of one of the partners, hence
the sidecar analogy. This is very different then JVs with airlines on aircraft
that is operated by the airline partner which has been around for some time.

Currently, there is a large supply of new capital with little or no
experienced entering the aircraft leasing industry looking for experienced
personnel or partners to do deals. This has created an environment where
lease rate factors and returns havaditg been compressed over the last few

years. Given this dynamic, established lessors rightly as risk managers have
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been happy to raise additional capital through sidecars to pursue more
opportunities on a hedged basis. Sidecars enable establishers l&sso
monetize their experience by putting down little equity while retaining benefits
such upside on the sale of the leased aircraft, having more statieflows

and operating leverage of their stdffdugh servicing arrangements.

Parties Involvedn Sidecars And Joint Ventures

In the case of aircraft leasing industry, sidecars are generally formed with
an established lessor and a financial party. While the terms of each
agreement differ for each JV, for the most part, the operating lessor provides a
combination of asset management, technical advice and their network of
established relationships to source and finance the deals while the financial
party contributes equity, debt or other means to fund the JV and the
transactions. The financial partyrgzally provides the majority of the equity
capital while the operating party is a minority investor (generalia% but
more skewed to the smaller side).

The financial party tends to be investors such as investment funds,
companies including pensionredit, hedge funds, private equity and family
offices. Others types includes large conglomerates with aviation interest,
other financial institutions and trading houses. By and large, these investors
are risk adverse and focus predominantly on more magges and younger

aged aircraft.
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Usually the financial party forms one JV while others take a more
diversified approach with many sidecars with different established lessors.
The latter includes Chow Tai Fook Enterprises Limited and NWS Holdings,
which invested along Investec in Goshawk Aviation and more recently both
investing with Aviation Capital Group through Bauhinia Aviation Capital
Limited. In the first case, Investec sold its entire 20% stake in Goshawk to its
two partners. Sometimes the fir@al party is also a lessor in its own right
such as Tokyo Century Leasing (ATCLO) .
TC-CIT, formed with CIT (TCL subsequently bought out CIT along with the
sale of CIT to Avolon) and another JV focused on engine leagitig GA
Telesis. Financial investors sometimes have also have minority ownership
stakes in the |l essor partner such as t
in GA Telesis and I BJ Leasingbs associ
Marubeni are bottmembers of the Mizuho keiretsu and through Marubeni

own 15.25% stake in Aircastle.

Benefits Of Sidecal@nd Joint Venturs

In theory, sidecars sound simple and have benefits for both parties. They
enable the established lessor to monetize their kmmwand buy and manage
assets that they might not have done themselves. It also provides the lessor a
platform to become more of a servicer than asset owner which is more stable.

Owners, as the equity holders of assets, inherently have more risk and
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volatility on their returns due to unforeseeable events that might happen to
during the course of ownership and the lease. For example, at its most severe,
this unforeseeable event can be an airline bankruptcy. During these periods,
negative expecteadash flow occurs due to additional investment capital
required due tadhe stoppage of lease revenues from the operator, or other
scenarios. Instead of these more volatdsh flows in sidecars structures,
established lessors have more certainty beceask flowsare derived from
servicing agreements with the financial investor. These sidecars also enable
the established lessor to become more diggdtvehicles. This is one of the
main considerations for GECAS who have formed a sidecar, Einn Volant
Aircraft Leasing, with Caisse d@®4orpo et placement du Québec. The new
senior management of GE is more focused on an-bgletnodel and instead
prefer more stable servicing model.

In addition, established lessors retain certain upside for transactions
usually baed on some hurdle rates. These hurdles might include a preferred
initial return to the financial investor partner and then some subsequent split of
profits afterwards. These profit percentages are generally not the same as the
equity ownership percentag. Thecash flowwaterfall sometimes include
other variations such as catchups where after the preferred return, the lessor
gets all thecash flowuntil they the determined profit split percentages.

For the financial player, this structure provides koowhow from the

operating partner that they cannot replicate themselves. It can take advantage
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of the operating partnerds geographica

It is arguable whether it is faster in time to form a sidecar versus stargg a
lessor company from scratch with a sole party. While most sidecars takes
less than a year to establish, a new lessor can be established, when funding is
available, within three to six months. While there are many benefits, there

are many pitfalls tat need to be considered.

Controls And Restrictions

There are restrictions on one or both parties which protect the JV from
competition with the parent companies. In some instances, the operating
party provides other types of comfort such as guarantedsding debt or
hurdle rates for the JV entity and partner. As with any partnership, finding
these mechanisms for the alignment of interests is very important. There will
be a nature conflicts such as the desire for a continued stable management fee
versus the finding the optimal time to divest an asset which creates upside for
the manager. Sometimes, this is not addressed fully just through the
construction of the investment committee or board of directors of the JV. In
most cases, the financial irsters control the JV entity as they are the majority

investor.
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Issues And Conflict Management

In addition, thought needs to be made on how to properly value the
contribution of new or older aircraft. Is it at cost or some sort of current
market value especially as the initial batch of aircraft in a JV is generally
bought from the established lesso par t ner 6s portfol i o?
are often brought in to solve this question. As with any venture, the
mechanisms of the management are important. Will the JV be staffed with
full-time seconded management from the lessor or will it havenies split
with the continued responsibilities of the parent lessor? Other conflicts that
warrant consideration such as cherry picking the best assets as well as conflicts
over lease initiation, renewal or sales, especially if the established lessor parent
has existing aircraft at the same carrier. Qutsourcing is very much part of the
aircraft leasing landscape as there are opportunities for every single facet of the
business. While most parties tend to retain only the most important services
or what whee they are best suited along with outsourcing, others tend to do all
the services in house. The logical follow up question comes up as to whether
the operating partner is the most suited in terms of costs, delivery timing, and

quality versus outsourced tns.

Exits And Trends
As with any joint venture, the management of the dynamics between two

parties generally lends itself to the eventual exit between the two parties.
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Over time, partners change strategic directions. Some exits include selling

the entire company to one of the partners, an initial public offering, through an
assetbacked securities structure, or trade sale to another party either individual
aircraft or whol esal e. A prime exam
AerCapin AerVenture. Ai' s stake along with all/l of
and $105 million cash were sold for a 20% stake in AerCap. There are
numerous examples of these sidecar structures with almost every major aircraft
leasing player including AerCap, Airlease Corp, Avoland others. The
continued growth for more sidecars is analogous to that of other asset heavy
industries such as hotels, real estate, shipping among others which have gone
towards a more asset light servicer model with the distinct separation of the

owne and the manager.

3.1.3.3 AIRLINE BUSINESS MODEL CHANGES AND FOREIGN
EXCHANGE

Airline Business ModéThanges

Airline business models and the changes to it is another driver of the
industry. Historically, most airlines were full service operators. Recently
there has been a major shift away from full service to low cost in the business
model. A low cost or LCC model is where the price for the customer is
partitioned so that the airline carfaflow cost for the consumer. Because of

the desire of low cost, airlines have historically been based wmaam stream
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airports but this has slowly been changing. The consequences of these
changes have many effects on the aircraft itself. Many lost carriers
operate a single type of aircraft, originally a narrowbody such as a 737 or A320
and operate aircraft in significant in numbers globallyhese aircraft are
generally higher density configuration and have low amenities, such as
in-flight entatainment systems if any. Higher utilization and wear is another
conseqguence as the goal is for low turnaround time and more flying time of the
aircraft per day in order to maximize revenues. Low cost carriers have slowly
started to both diversify and gand their product offerings. Some have
focused on long haul, while others have started to add premium seats with
many of the same benefits as full service operators.

In many ways, the industry has gone through multiple models of operation
over history. Originally the main business model is where the owner of the
aircraft and the operator is the same, who commonly acquires aircraft by
paying cash, raise debt or a combination of the two. The business model has
slowly evolved in such the roles of an owraard leasing company and the
operator company, the airline, are split. This is very much like the evolution
of the hotel business where one firm is the investor and owner that has a core
focus on that maximizing its investments while another company prator,
specializes in maximizing the profits of operating of such assets. The major

difference compare with hotels and other real estate is that the asset is movable

and itds weasier to repossess aircraft
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scenarios Through this current model, both types of businesses can totally
focus on what they know best in their core business and competencies.

While there are a lot of complexities surrounding this including business
cycles, tax, structures, financing elemeiisthe very root of the fundamentals
of the industry, aircraft leasing, can be boiled down to how good the company
is at managing the value and residual value of the aircrafiere is a wide
range of business models that are the end customers prodiiffieignt
returns that are utilizing these aircraft which allows the more astute players to

select lessees more wisélgternatonal Air Transport Association, 2016b)

ForeignExchange

Another driver is thdoreign exchange exposureThis is both a demand
and supply side driver. On the demand side, the consumer derived decisions
and revenues are in the currency of the international country which can be
different then the home currency. For the supply side, the cost of many
inputs sub as the cost ofthe aircraft (purchase or lease costdyel,
maintenanceas well assome financinggexport financing)is in US dollars
while other costs are in home or other currenci@hese changes in foreign
exchange can drive corporate decisiorkimg for current and long term which
all flows back to the financial accounts. These are currency differences are
generally expressed in the annual reports through currency change gains or

losses and can be quite significant and would depend on the stdpe
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airlinebs operations and <corporate
Russian ruble and Brazil real have changed the most while the EUR and other

currencies have fluctuated but not as much as showigume 25

3.1.4 CURRENT AND FUTURE MARKET OUTLOOK
Boeing notesaccording tathe 2016 Current Market Outlook, the fleet size in
the end of 201%onsists 022,510 passenger and freighter aircraft in service
globally. At the end of 2035, there are 45,2@jectedaircraft of which
39,620arenewdeliveries during the 20 year span/1% of these 39,620 new
deliveries are narrowbodies and 51% of the total list price of the total delivered
aircraft. In Asia,Boeing predicts that there arg,130 narrowbodypassenger
aircraft (38%)deliveredby endof the 20 year projection in 2035 and there will
be 40% by list value of alhew deliveriegBoeing Corporation, 2016)

Airbus notes as of the 2016 Global Market Outlable fleet size in 2015
are 18,019 passenger aircraft and 1,564 freighter aircraériice globally for
a total of 19,58@ircraft. Airbus predicts that there are 39,819 aircraft by end
of their 20 year projection in 203& which there are 33,074 negleliveries
(Airbus, 2016) In Asia, as bthe end of 2015, there are 5,659 passenger
aircraft (31%) and 302 freighter aircraft (19%) result in a combined total of
5,961 aircraft in total (30%). Airbus forecasts that there will be 14,685
passenger aircraft (39%) by end of the 20 year projection in 2035 during which

there are 13,239 (41% t&d new deliveries) new aircraft deliveries. For
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freighter aircraft, Airbus predicts that there are 778 freighter aircraft (37%) by
end of their 20 year projection in 2035 during which there are 219 (34% total
new deliveries) new deliveries. In total rBus forecasts that there are 15,463
aircraft (39%) by end of their 20 year projection in 2035 during which there
are 13,458 (41% total new deliveries) new deliveries (Airbus, 20IR)e
historical aircraft delivered by region shows that North America was
historically the largest component but now Asia Pacific is the largest area for
deliveriesfrom 1995 to 2016 (CAPA, 2016)

In both Airbus and Boeing points of view, the current aircraft inarsk
traffic both globally and in Asia is quite significaf@oeing Corporation, 2016;
Airbus, 2016) Both sources havprojectionswithin China and Asia as the
top growth areas for traffiwvhich are reflective of the demographic changes in
the world. The differences between the two major manufacturers refléxct eac
OEM6s view on the future of airline
to point traffic growth while Airbus is more focused on the more classical hub
and spoke model. These thoughts reflect the continued development and

sales of new adraft curently in production.

101

r



3.1.5 PARTICIPANTS CHARACTERISTICS

The international aircraft industry is made up of different participants
including investors, lessors, airlines, traders or a mix of multiple categories.
The backgrounds and investors, promotefsthe companies include high
networth individuals and families, public and privaterporate financial
institutions, insurance, institutional investment companies such as private
equity and hedge fund firms. The diverse variety of participants and
geographies represented in the industry is driven by the multiple options that
are available.

Not surprisingly, these are evidenced by the top 50 leasing companies
which comprise of aggregate $260bn of aircraft value including both owned
and managed aircraft with the top 10 leasing companies globally comprising of
$158bn or 61% of the top aircraftviestors. Of the top 10, 4 are controlled
China based investors representing $42bn or 26% of the top 10 and 16% of the
overall respectively. Of the top 50 aircraft lessors, 11 Chinese lessors have
$61bn, represeinty 23% of the global top 50 lessors anBPR of the top 50
lessors, respectively. Including Japanese and other Asian investors, 5 are in
the top 10 Asian investors which increased to $57bn, 36% of top 10 and 22%
of top 50. Overall in top 50, 20 Asian investors represent $97bn or 37% of
thetop® | essorsé total val ue. Il nterest.
the top 10 investors representing $105bn or 66% of the top 10 and 40% of the

top 50 respectively. When looking at top 50, 11 are public companies
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representing $120bn representing 46% top 50 lessors aircraft assets.
Interestingly the other big regions represented is 7 Western Europe and 3
Middle Eastern investors representing $51bn, 20% of top 50 and $7bn 3% of
top 50 respectively. These current diverse representations showsuhe na

of the global aviation market along with the global economy as the historical
American and European dominance starting to fade as entrants from new
emerging economies such as Russia, Middle East, China and other parts of
Asia have started to have agter representation in the top 50 list (Airfinance

Journal, 2016)

3.2 CHINA AIRCRAFT LEASING INDUSTRY
3.2.1 BACKGROUND AND BRIEF HISTORY

Historically, aircraft leasing in China has been by foreign lessors leasing
aircraft into the China market. In the beginning, airlines owned the aircraft
outright with financing from local banking institutions. Local airlines also
leased in small numbersf aircraft mainly aircraft of ILFC and GPA, the
founders of the industry but now all airlines have leased aircraft and these
aircraft are leased by all major global aircraft leasing firms. These
developments have propelled the government to enact ngislakon to
encourage the development of the local financial leasing industry and later on

more specifically aircraft leasing.
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In July 1979, China passed Law on Sfoeeign Equity Joint Ventures
which had wide ranging affects including allowing a legahtext for foreign
investment into China and spurred the formation of China International Trust
andl nvest ment Corporation (ACITI Co0) i n
established a leasing department. The first dedicated leasing company, China
Orient Leasng Company Ltd., was setup in February 1981 by CITIC (20%
equity), Beijing Machinery and Equipment Corporation representing the
Beijing government (30% equity) and Orient Leasing Company (50% equity)
from Japan later renamed ORIX jointly as a Siapanes foreign joint
venture and approved by Peoplebs Bank
Formal ordinary leasing definitions were established in July 1982 in Article 23
o f the Economic Contract Law of Peop
country evolved, te government provided further guidelines and regulations
that were helpful for more for practical regulations and guidelines through the
Contract Laws of Peopleds Republic of
From this time on, many leasing companies were established through joint
ventures licensed either by PBOC by the Ministry of Trade and Economic
Cooperation especially from Japanese and European groups. In the 1980s,
leasing capital represented about 20% of all foreign capital into China (Shi,
2005) Most of the projects ding the 19801990s were with state owned
companies or local governments. These were guaranteed by state owned

financial institutions such as Bank of China or local governments.
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In September 23, 1980, the Civil Aviation Administration of China
( A CA A& that fime was both the regulator and the airline, signed the first
Chinese aircraft lease agreement with the Manufacturers Hanover Leasing
Hanover Leasing Corporation subsidiary
the largest banks in the US then and raopart of JP Morgan) for two Boeing
747 aircraft for a 15 year term. This was a leveraged lease (Li, 2010; Ding,
Ge,& Lv, 2014) Tax exemptions and reductions were granted to CAAC for
leased aircraft from 1980 and 1984 (Eaton, 2016)

From 1980 to 2001foreign investment represented about $30.3 billion in
the aviation industry according to Mingchi YAN, Director of Policy Division
of the CAAC, disclosed in 2002. Breaking this down further, $1.879 billion
was foreign government or preferred loans, 606lianil foreign direct
investment and $1.77 billion was capital from public listings. 437 aircraft
were from |l easing representing $26 bi
Avi ati on Set t. olnaddtiredur@g thisoperio OAAE lso
imported117 aircraft through operating leasing (Ding, &d,v, 2014)

After strong growth in the early 1990s, many lessees defaulted due to the
poor economic and political conditions and the guarantees by local
governments were hard to enforce which lead to mgoing bankrupt
including the first, China Orient Leasing. By the mid 1990s American and

European multinationals entered the market but these overall negative events
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lead the government to suspend the issuance of new licenses for more than 10
years.

Thegrowth in leveraged leases in the 1980s and 1990s were also driven by
the tax incentives structures. These tax driven and optimized leveraged lease
structures were very popular from different jurisdiction in Japan, US, Europe
and among others which flugted with the changes in the respective country
tax codes. Given the Japanese background of the joint venture partners, the
strong growth of Japanesgtimized tax and Hong Kong leveraged leases
were the most preferred as a result of the changes. Bgrimar 1990, Hong
Kong amended its tax laws to prohibit Alilong Kong leases the tax benefits
which caused the structure to be unattractive. The 1990s which saw the very
poor Japanese economy caused a lack of investors for the Japanese optimized
leverage éase structure which resulted in the shift to other forms of leasing in
China.

This suspension of new licenses did not change until preparations were
underway for China to enter the World
included government provided plgeb to open the local financial markets to
foreign players. One of the goals of the government was to diversify
financing sources for local companies, especially for small and medium sized
enterprises organizations. These considerations are all dmefacors that
initiated changes in the local regime to better promote the financial leasing

industry. 2004 saw the start of leasing law formulations by the National
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People Congress through the formation of a legislation steering committee
which establieed a working group to solicit opinions from all stakeholders to
draft the outlines of the leasing laws. MOFCOM also made clear in 2004 that
foreign capital can establish wholly owned foreign enterprises in leasing, not
just joint ventures as previouslgquired.

The Leasing Lawofficial draft was published in 2005 which was then
submittedto the Finance and Economic Commission further comments
which resulted irthefinal law in theMeasures for Administration of Financial
Leasing Companies which becaraffectiveinto law inMarch 2007. Thigs
a big step forward as thegislation allowed commercial banksoth local and
overseasto set up financial leasing companieich were afirst regulated by
China Banking Regul at or ythis©fficaligisaws i on  (
banks reenter the leasing industry after the ban post the Asian Financial Crisis.
The legislation required that banks, big leasing companies, established
manufacturers and other authorized business entities can be eligible for being
theimaj or sharehol derso or sharehol der s
Table 1 is a summaryof the regulatory requiremenfer financial leasing
companies.

The first batch of financial leasing licenses were governed by CBRC and
considered the real 4+&art of the local leasing regime. Like the regulatory
name suggests, CBRC is also the regulator for banks and these first batch of

licenses were subsidiaries affiliates of large banking groups. Groups are
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more | ikely to be government or state
batch of leasing companies that have grown is regulated by Ministry of
Commerce (AMOFCOMO) . MOFCOM rvegul at e
both SOE companies groups as well as private enterprises. The barriers of
entry for a license regulated by MOFCOM are less onerous and easier to
obtain than CBRC licensed leasing companies.

The major differences are that leasing companies regulgt€BBC have
high barriers of entry and generally higher capitalization requirements. They
are generally to be under more rigorous management and oversight by
regulators. These companies are also more likely to be state owned and
banking groups. Becaus# this, there are a large number of companies
incorporated under MOFCOM rather than CBRC but the total capitalization
are roughly equal.

While leasing companies could be formed under the MOFCOM,
bankowned financial leasing proved even more populareasAdministrative
Measures for Financial Leasing Companies (Order of China Banking
Regulatory Commission No 3) were issued in 2014 that lowered the barriers
even more for entry into the bank owned financial leasing industry (China
Banking Regulatory Comnsson, 2016, Ministry of Commerce of the
Peoplés Republic of China, 2016). Se&&ure 33for more data about asset

growth in the two different types of leasing companies.
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In addition, due to the regulation, most of the leasing companies are
financial leasg companies and lease for multiple industries are not standalone
aircraft leasing companies as compared with counterparts globally. There are
many reasons for this as leasing has been viewed mostly akin to debt but this
view is slowly evolving with moreperating leases. In addition, the capital
requirements for aircraft is still quite high compared to other assets such as
medical equipment which have asset sizes of under $1 million. These leasing
companies view aircraft as one segment within the tvemnpany but

constitute a large percentage of overall activity.

3.2.2 CHINA JURISDICTION 1 TAX AND REGULATIONS

Since the start of leasing in China in the late 1970s, the vast majority of
aircraft leasing transactions used the international leasingflgteu This was
especially true in the first decades of existence. In 2000, the emergence of
the domestic private capital using domestic leasing companies in aviation with
Xinjiang based Delong International Gra@sptwo leasing companies, New
Century Firancial Leasing Co., Ltd. and Xinjiang Financial Leasing Co., Ltd.
| aunching their aircraft |l easing busi
Dreamo, 2002)

Then in November 2000, Shenzhen Financial Leasing Co., Ltd. signed an
order contract of 60 MAO regional passenger turboprops worth Chinese

Renmi nbi (ARMBO) 4 billion with AVIC s
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subsequently leased to domestic airlines including Sichuan Airlines marking
the official start of the domestic aircraft leasing busifessXi an Ai rcr aft
2000) This marked the start of the domestic aircraft leasing business.

As further enhancement of the promotion of the leasing industry in China
from the restart in 2007, MOFCOM issued the Guidance on Promoting the
Development of fancial Leasing Industry during the"™.8-year plan at the
end of 2011. This encouraged the development and formation of the leasing
industry centers and it also enhanced the functions of financial leasing in Free
Trade Zones ( AFTZShenzhen, SharghayandJiagjin dnd i i n
Hong Kong were mentionedPWC, 2012) It also opened up factoring
business in Shanghai Pudong, Qianhai, Guangzhou, Tianjin Binhai and Beijing.
Another new jurisdiction that is attracting aircraft leasing special purpose
vehicles (ASPVso0) is Henan Zhengzhou A
like the other special zones set up to attract aircraft assets. This jurisdiction
landed its first aircraft leasing SPV in January 2018 and looks to attract other
aviation activityto the Zhengzhou area.

In respect to the jurisdiction, China currently as of 2017 has 105 signed
double tax treaties (Deloitte, 2017)Shanghai has risen to become a finance
hub in Asia. One of the major issues is that any foreign exchange
transactionsr e qui r es State Administration of
approvals such as all transactions involving aviation (there have recently been

a few transactions in RMB). This additional hurdle has given some concerns
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for some international investors. In &duh, the country lacks the
specialized personnel and service firms to support the industry. This is
especially acute as personnel and service providers with both domestic and
international experience is lacking. Currently, tax depreciation allowance is
10 years. The tax on profits is the statutory 25% corporate tax rate. There
are current efforts to increase the desirability of the jurisdiction on a
competitive basis for aircraft leasing (Deloitte, 2017)

The FTZ zones each separately provide enlthnioenefits that are
negotiated on a bilateral basis with the leasing company. Some factors that
affect the benefits include the size and scope of the leasing company. As
these are negotiated terms, while the agreements all differ, some included
aspects an be lowered or no or duties or rebates on local or total taxation,
personnel income tax abatement, ease of foreign exchange and other regulatory
matters among others. There are also significant reforms to taxation
regulations so this is something to whatout. In addition, some aspects to
keep aware is that sales within each FTZ zone can have beneficial tax effects
and have been established but sales with other FTZ zones can create tax
liabilities that are not defined. As such, there has been veriynfgances of
buying and selling trading in#BTZ zone but not cross zone nor has there
been trading activity cross border with other international jurisdictions.
Given the taxation regime is still constantly changing and there is continued

dominance byrkeland and Singapore, this has yet to factor in significantly for
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the global aviation leasing community. This will change as the investors and

leasing companies better understand the local regulatory and tax regime.

3.2.3 DRIVERS

There are many driverfor the tremendous growth and diversification in
the aircraft and aircraft leasing business in China. While all of the global
drivers for aviation as described previously apply to the China market, there

are several main drivers specific for the Chinaketfor aviation leasing.

3.2.3.1 ECONOMICS (URBANIZATION, GROWTH OF THE
MIDDLE CLASS, GLOBALIZATION)

Economics

The state of the economy and the growth dynamics driving the economy
are important considerations for any jurisdiction€hinese GDP is now
$11.2 trillion as of 2016 which has grown from $92.6 billion in 1970
representing a 120x increase. In GDP per capital PPP Constant USD terms,
in 2016 Chinads was $15,397.39 while i
nearly 71x increas@as shownFigure 26 (World Bank, 2017; IMF, 2017,
Bloomberg, 2017) This represents a large growth in the wealth measure of
the nation as a whole.GDP measures are increasing amg @omponent,
private consumptionpercentagehas keptrelatively steady and projected

forward, thereby creatin@ larger amount of capital for private consumption
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includingmore opportunities and demand for @a&vel (IHS Economics, 2016;

Airbus, 2016)

Urbanization And Globalization

Wealth creation and the ability for increased demand ifotravel have
been brought on by certain dynamics. First, urbanization has created many
wealthier citizens. In China, the eastern coastal cities and provinces are the
powerhouse economic drivers. They include Beijing, Shanghianjin,
Jiangsu, Zhejiag, Hebei, Shandong, Guangdong, Fujian, and Hainan. These
eastern zone represents roughly 1/3 of the population 525 million out of 1.375
billion but represent 51% of the economy and we@MNhational Bureau of
Statistics of China, 2016). The eastern regps GDP per capit a
$10,903 with a foreign exchange rate of 6.5138 CNY/USD
(Exchangerates.org, 2015; National Bureau of Statistics of China, 2016)

From 13.3% in 1953 to 56.1% in 2015 urbanization rate, the overall urban
populations have also Y& grown at a much faster of 3.7% CAGR compared
to the overall population CAGR of 1.4% from 19%8ational Bureau of
Statistics of China, 2011) Table 2 contains additional urbanization and
population figures. The target is 60% urbanization rate by 2020n
comparisonin the US roughly 80% of population lives in cities.

Urbanization is very much linked to the hukou system which is a local

household registration. This conveys local benefits and rights such as
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education (important for families), healtlhea housing and other social
benefits. This hukou system and conversion of rural to urban cities has a
direct impact on urbanization rates. There are currently 260 million migrant
workers who are urban residents. To help achieve the urbanization rates,
continued reforms have continued including the 2020 target is convert 100
million rural workers to an urbanukou(An, 2013) The progress is slow as
large cities need in invest in more infrastructure and funding to accommodate
the new citizens in alreadyretched budget environment.

This trend has been continuing as there has been strong increase in the
population in the coast mega cities dominating by the migrant workers.
Historically, migrant workers come from more rural counties to more factory
jobs and have propelled the growth of the economy since the opening of the
economy in 1989 by Deng Xiaoping. These trends alsamnwittase demand

for aviation.

Growth Of The Middle Class

In addition, the leisure market has also grown heavily due to thvetlgof
the middle class in China. According to McKinsey this middle class is
represented by an annual income of RMB60,000 to RMB229,000 ($9,000 to
$34,000) and number more than 400 million or more tha% df urban
consumers by 2020. This middle clasas grown from 4%of Chinese

householdsin 2000 to 68% in 2012 (Barton, Chedf, Jin, 2013) These
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factors along with the growth of the working age populations have driven up
private consumption growth further. These statistics and growth have
propelled aiation both in terms of leisure activity and business travel which in

turn have driven up demand for both domestic and international travel.

Visas

One trend is the relaxation and liberalization of visa light or free towards
Chinese citizens. Traditionally there have been stricter policies due to the
countryos d e v-stome statug compackd wWitlo wther more
established countries such as tB&ECD. These updated policies have
included the lengthening of terms, relaxation of return air tickets, employment

and financial abilities, and have even provided visa waiver or free status.

Passports

Currently as of November 2016, there are 120 million passports issued out
o f Chinadbdés popul ation of 1.411 billio
popul ati on (Ministry of Public Secur
2016. This is quite fast growth in the issuance in passports given that there
were only 38 million passports issued
2012) While this is low compared with oth€CED countries, for example
the US has 136.1 million passports in circulation based on a population of

327.0 million which represents 41.6% of the population (US Census Bureau,
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2018; US State Department, 2017)n the UK, 83% had passports as of 2011

(Office of National Statistics, 20l2 Some caveatdés about th
everyone is eligible for a passport. This number is distorted as certain
government bureaucrats and employees of SOEs need to get permission before
applying for a passport. Thé&end is an upward growth and higher

penetration.

3.2.3.2 CAAC, CAAC AIRLINESANDTHE nABI G 30 STATE OW
AIRLINES

CAAC

In China, airlines are both intertwined and strongly influenced by CAAC.
CAACO6s history has been v elatgrs gtbbaflyf er en't
such as the US6s FAA or Europedbds Avi at
frameworks which became CAAC were established in 1949 with the founding
of China and initially it was set up as not only a regulator but both an
regulatory of all nofmilitary aviation as well as a provide general and
commercial service as an operator. Only about 20% of the current airspace in
China is available for civil aviation while the rest is still controlled by PLAAF
(Wang, 2010) It is not surprising that the GXC was controlled by the

PLAAF from its founding to 1980.
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CAAC Airlines and the fABig 30 Airlines
CAAC Airlines, the airline component, started domestic service from the
onset and started international services in 1962. It was not until 1980 when
the management and control of the airline component was transferred to the
Chinads State Council . Then in 1988,
separate independent airlines (Air China, China Eastern Airlines, China
Southern Airlines, China Northern tines China Northwest Airlinesand
China Southwest Airlines) with different geographie€AAC has acted as
the sole aviatiomegulatorsince 1988. In 2008, the Ministry of Transport was
created and CAAC became its stwmbedi di ar )
from a previously held ministry level agency.
The 6 original airlines are the predecessors of the dominate SOE airline
players (Air China, China Southeand China Eastern) in existence today
which resulted from a CAAC administrative action in J2000 to combine 10
airlines into 3 major groups. The state owned airlines are still the main
drivers and has a dominate market share (greater than 80% of traffic) of the

aviation market in China (Ballantyne, 2017)

China Airspace and Delays
Only about 206 of the current airspace in China is available for civil
aviation (Wang, 2010) Due to the low amount of airspace, there is

congestion issues especially high traffic areas corresponding to large
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metropolitan areas. The amount of airspace availableviloagiation in the

US is 80% (Hsu, 2014) During peak times such as Chinese New Year,
PLAAF might open some additional airspace temporayy {Yu, 2013)
There also times when the PLAAF temporarily closes civilian airspace on
short notice for its owniar ex er ci ses. nOt hero or
to more than a quarter of all delays in 2016 according to CAAC (Civil
Aviation Administration of China, 201). There are policies in place for
further liberalization especially for low altitude gealeaviation.

Chinaés airlines and airports have
international surveys. This is compared with US airports and airlines which
are in the top 20 while reflecting the total passenger traffic only about 30% of
the US The small airspace results in delays in air travel when congestion is
an issue. Overall in 2016, CAAC notes-time performance was 76.8%
which was higher by 8.4% compared with 2015. Other factors both locally
and other regions that could affect dalayclude congestion of airspace, at or
near capacity airports, weather, smog, and efficiencies of the air traffic control.
These factors are in addition to the normal airline and airport operational issues
that occur such as lack of staff, appropriaterait, etc. Increasing air traffic
efficiencies by allowing for additional aircraft that can safely take off and land
is important coupled with the expansion of existing airports and construction
of new ones are imperative. Airlines have also increffseestimated time

to take into account more delays compared with actual flight time.
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3.2.3.3 TRAFFIC FLOWS, BUSINESS MODELS, HIGH SPEED RAIL
AND FOREIGN EXCHANGE

The growth in the number of airlines and airline traffic both intra and inter
China have conmibuted to the growth aviation in China. Of the top 50
airlines in the world by fleet size, 7 Chinese carriers now represent 13.1% and
12 airlines based in Asia ex China representing 19.7% of the top 50 airlines
and together Asia carriers represent 33%heftop 50 world fleet. It was not
until the mid 1980s that neBAAC airlines were established. In the
following decades, many types of new airlines were introduced including joint
venture airlines with CAAC, airlines owned by various regional govertsnen
and independent airlines, some of which had collaboration with regional
governments.

This demand for air travel has created many new airline entrants and they
have grown on average 27% since 2011 according to Innovateere is now
46 airlines operating in China as of 2016 of these 20 are new airlines that have
been approved from 2042015. In the previous periods such as the one in
2000, there was a consolidation of the regional airlines into what is now known
aste ABig 30 Airline Group. I n this
governments have been new players both in establishing its own airlines or
partnering with existing airline groups. The growth in the domestic travel
driven by new airlines created avell as the increased competition by the

existing players.
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In addition to higher domestic travel demand, there has been a significant
increase in the number (over 150%) and frequency (over 140%) of
international destinations on offer by the Chinesknais since 201{Table 3.

Also international passenger growth as well as the ratio compared with
domestic passengers has steadied grown. These statistic trends are aligned
with the share of new international routes versus domestic roukggure 27

shows the growth of passengers for domestic and international routes. While
domestic passengers have grown significantly in absolute terms, international
passengers have grown but at not the same absolute tefigare 28shows

the same route breakdownterms of RPKs and air traffic terms. It shows a
similar breakdown as the passenger demographics relationslfijgsiie 27

Like the changes in the global business model mix, there has been the
addition of the Chinese version of LCCs in the market waddimation of
Spring Airlines in 2004, and now include Lucky Air, Colorful Guizhou, West
Air, 9 Air and the reformulation of existing airlines such as China United
Airlines. As CAAC has the authority to manage the creation of new airlines
and the managemeof existing ones such as the routes and number of airlines
that can be inducted into the airline, there has now been a control of the growth
in new airlines and routes. This has been due to an increased emphasis on
safety and tightening of managemerittioe airlines after such a period of

explosive growth.
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Airline traffic is expected to continue growing very rapidly. Airbus
projects a 6.8% per annum domestic growth and 6.2% per annurChitex
traffic growth over 20 yearfAirbus, 2016) Overall, this equates to a 6.9%
per annum increase in overall traffic to, from, and within China. In addition
to this high growth projected, domestic China traffic is projected to increase
3.7x from slightly over 400 billion RPKs to over 1,500 billi®tPKs and
become the most trafficked area in the world in 2033ther international
routes out of China are below in terms of groyAirbus, 2016) Boeing also
forecasts 6.2% growth per annum within China over 20 yaadisit is below
the larger Asia cdinent in absolute terms but as shofl@oeing Corporation,
2016) Likewise, industryassociation, IATA, concurs that China is the top
growth traffic area with similar projections 6f2% growth over the 20 year

timeframe(International Air Transport Assation, 2016a)

Hi gh Speed T1RaAilAltefnatiMeSORCoMplement?
HSR is passenger rail service greater than 250 km per hour. The service
was introduced in April 2007. By the end of 2016, the country had more than
22,000 km of HSR with thewverall rail network covering 124,000 km. The
HSR network will increase to 30,000 km by 2020 which will connect more
than 80 percent the big cities (AChina
This service can be both viewed as a competitive threat as well as a

complement to air travel. As a threat, this can be considered a substitute for
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travelers that can provide a fast and reliable service when compared to
domestic air traffic. Some of the factors that are considered are the
convenient location of the stati (usually in the city for rail versus outside for
air), security delays, and the potential travel delays which are more prevalent
with air travel. Of course, price is another factor where the HSR have static
pricing while being lower in comparative cabiwhile the pricing for air travel

are more dynamic and higher. The total time is a factor especially for longer
distance travel where air travel still has the advantage. As a complement,
there are more rail and air combination offers especially froallencities or
locations that do not have as many routes.

Even with the rise of HSR, there has been no evidence of rail eroding air
travells share of overall travelers. The portion of air travel has actually
gained share versus rail. The proportion rafl passengers to airplane
passengers was 88:12 in 2007 while in 2016 itwas 8:45 t he r ai | pas
percentage have decreased in this period as showkigure 29 If the
distance travel is compared, the same trend as the passenger numbdents evi
where the share of air travel hgsaduallyincreased from 28% to 40% from

2007 to 201&s shown irFigure 30
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Foreign Exchangen China

The RMB is not a fully convertible currency such as other global
currencies such as the US dollar or Euro. The conversion is regulated by
SAFE and this has significant effects on airlines as a lot of the aviation
industry is denominated by US dollarsAs shown in Figure 31 Chinabds
foreign reserves have expanded al ongsi
and have risen considerably.Chinese airlines also have a significant
percentage of their cost structure in US dollars such as aircraft purchasing,
rertal, debt, fuel and other services. While, there is income in dollars and
other foreign currency through ticket sales, this is small in comparison to the
costs along with the miss match in other costs such as labor paid in local RMB.
While the RMB curreay has now become an official IMF reserve currency in
2016, and there is an increase in the use of the RMB in aviation contracts that
was previously in US dollar, but this is a slow adoption trend and is still very
small compared to the use of US dollarawiation contracts. This foreign
exchange rate can create significant swings in the profitability of the airlines as
demonstrated by the SOE Chinese airlines that have gone public in Hong
Kong.

These drivers have created additional demand for leasimpaides by
supplying the growth of the domestic aviation but also the growth of the
internationally airlines globally. Overlaid on top of these drivers are the

increase in Chinabs foreign reserves a
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3.2.3.4 LOCAL GOVER NMENT POLICIES AFFECTING AVIATION

In this ever changing world, there are constant changing policies and other
drivers that have impact on aviation. While some changes have more direct
impact than others, these main drivers further analyzed are the owescto

going forward.

One Belt One Road (AOBORO)

There are many broad and sub themes behinds these impressive figures.
One of the major China policy drivers
Road economic investmeninitiative in infrastructure and increased trade
which aimsto bridge thecountriesthat comprise of the routéand and sea
along the old silk road. While this concept was first announced in 2013, the
real traction kicked off in earnest in 2015 and was develofmdyside with
the founding and backing of the Asian Infrastructure Investment Bank in 2013
and the Silk Road Fund in 2014. This focus on trade has driven a lot of
crossborderand outbound investment to countries along the routes. This has
amounted to $3 billion in 68 countries this year as of August compared with
$31 billion in 2016 according to Thomson Reuters with $124 billion pledged at
the May 2017 summit. In the aviation space, this has seen a surge of

investment in tourism activitieairlines, aports, and aircraft leasing.
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Supply Side Structural Reforms

Another major theme and driver are the series of supply side reforms that
have been implementing since 2015. All of these different components are
the overarching policy directions which vealarge effects on aviation and
crossborder investments. The main sulategories include cutting excess
industrial capacity, deflating the real estate inventory and bubble, corporate
deleveraging, lowering corporate costs (taxes, fees, etc.) and M&igna
2025.

Some of these stithemes are aimed at realigning the domestic economy
and transforming it from the old to new while making the sources of growth to
more sustainable. This includes cutting excess older industrial capacity and
encouraging morelean energy projects. This goes hand in hand with overall
deleveraging and control of the growth of the credit exposure in China as well
as deflating the real estate bubble and excess inventory especially outside of
top tier cities. This desire inclusleslowing down the credit growth due to
normal and shadow banking activities and thus far focused on larger private
companies and smaller banks and now moved on to local municipal and
provincial SOE. Credit growth has intensified since 2008 global finhnci
crisis and infrastructure spending and borrowing has been a key method to
drive economic growth by local governments but lately such initiatives have
shut down projects such as new subways in farther out regions, etc. due to the

concern for the amounf additional debt.
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Airports Infrastructure and Construction

These policies however do not dampen the growth of airports and related
aviation infrastructure especially in more western and more underdeveloped
regions in China which have continued to semady growth. Airports are
another domain regulated by CAAC. There are currently 218 airports as of
2016. Historically, China plans to been building about 6 airports per year
from 2011 to 2016. In the 5 Year Plan unveiled in 2011, the stated target
was 230 constructed airports while only 207 were built. In the updates 13
Year Plan unveiled in 2016 updated the target construction to 260 new airports
by 2020and 136 by 2025 with the largest in Beijing and Chengdu, currently
under construction, each handling over 90 million passengers anrasally
shown inFigure 32(Ge, 2017) These figures also donot
aviation airports which currently staatl 310 with the goal of reaching 500 by
2020 nor the targeted 139 expansion projects at existing airports (Civil
Aviation Administration of China, 20Hp.

The lowering of corporate costs has not been as big point of emphasis. It
has so far focused on netng fees and bureaucracy rather than major tax cuts
while trying to stimulate the econom
entrepreneurshipo by Premier LI Keqgi ar
the free trade zoneshich are considered the politgstregionsincluding the

Tianjin Dongjiang Free Trade. Plbesd zone
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two jurisdictionsare the homes of the most active jurisdictions for aircraft
leasirg in China.
The Made in China 2025 initiative is also part of the overalpsupide

reforms that has its roots in 2013 which focuses on the upgrade of the Chinese

i ndustry similar to the fAlndustry 4.

increases the competiveness of industry and encourages investments in high
technology seors and has recently been given a renewed push. In the
aviation world, this focuses on new Higels, clean technologies implemented
for airlines, aircraft and airports. This theme is sometimes combined with the
OBOR initiative. This is the case of destic made COMAC C919 and
ARJ21 and aircraft leasing which both are being rolled out under both
initiatives.

As result of these initiatives and the desire for more offshore assets due to
the exchange rate, the perceived difference in regional investreemhs,
these have driven up crebsrder investments in aviation and tourism with
Wanda and HNA Group, among others have been among the most acquisitive

groups. These high profiled deals have caused the CBRC to review the credit

exposures ftoriBkpstemathiese four outbo

aforementioned and Anbang and Fosun. In addition, the government has
stepped up scrutiny of both the convertibility of RMB to other liquid
currencies and the transfer of funds to offshore locations. aithéhas been

to slow down and dampen the more frivolous offshore investments that is
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outside the scope of the main business competencies and refocus on more core
policy driven investments have still have government backing. These actions

also helps suppbthe RMB exchange rate and total foreign reserves which

have steadily grown from the 1980s to its all time high of $4.0 trillion reached

in June 2014 but have since receded to its recent low of $3.0 trillion in January

2017 to the current levels of $3rdllion in December 2017 Peopl eds Banl

China, 201Y.

Opening of the Domestic Economy

Recently, there have been more policies relating to the opening up of the
domestic economy by foreign capital including publications of a national
unified negative ist of industries for inbound investments which was
previously more locally administered policies as well as a pledge for the
opening up of investments in the financial institution space along with asset
management companies. This provides more stalbdityforeign investors
especially in aircraft leasing and airlines and also prevents retroactive
unraveling of deals due to unanticipated policies. This has seen more foreign
lessors establish local emore subsidiaries in China to attract more local
cusbmers. These newer policies go hand in hand with the opening of the
Hong Kong jurisdiction as a base for foreign and Chinese capital investing in

aircraft leasing.
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While some of these policies and drivers can seem a bit contradictory at
times, what is ceain is the encouragement of technologies and growth
platforms that enhance of the sources of GDP growth and composition,
especially as China continues to emerge as a leading driving force in global
integrated economy. Aviation including airports, leasitechnology and
tourism are much still favored industries that are promoted not only because of
the policy considerations but also the strong underlying stability and
economics. There will be continued challenges as these policies and drivers
evolve to danging global economy and industry which bodes well for more

opportunities for nimble and creative players.

3.2.4 FINANCING ENVIRONMENT AND CURRENT TRENDS

Similar to the global mix, locally in China there is a variety of financing
sources for aircraftvith manufacturers support, cash or equity, export credit
agencies, bank debt by commercial banks, institutional players such as private
equity and hedge funds, and tax equity; capital markets. The market is
mostly funded by cash, commercial debt whilgp@x credit agencies, and
manufacturerés support having some s me
few capital markets transaction as these types of transaction is just starting to

pick up in the market.
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3.2.4.1 EXPORT CREDIT FINANCING

In comparisonda | ong history in the west,
export credit bank is far shorter asthe Hximp or t Bank of Chi
one of the 3 policies banks under the State Council, was founded more recently
in 1994 with a mission to implement Statelipies to promote the export of
Chinese products and services. Unlike US EXIM, CEXIM funds projects
directly instead of through guarantees or insurance which is akin to what US
EXIM did in its early years.

After gradual reduction of tax benefits in th@90s, the preference for tax
driven leveraged leases changed with an increased interest for export credit
backed lease structures. 1996 saw the first US EXIM guaranteed deal with
China on McDonnell Douglas MD1s valued at nearly $900 million
(Exportimport Bank of the US, 2018) European ECAs also started to see
increased activity after the first AA@DOR was completed for China Eastern
Airlines in October 22, 1993. European ECAs provided support for Airbus
manufactured products.

As these structureyelved, creative structures such as the emergence of a
package of Japanese optimized leveraged lease with an ECA guarantee. This
of course had both advantages and some disadvantages but the main point is to
lower the overall borrowing cost compared witing a single structure alone.

Another structure was the securitization of US EXIM guaranteed leases

which provides a credit enhancement for a normal securitization product.
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This form of financing first appeared in Asia in early 1994, but Chinese
airlines keenly seized this form. For example, China Southern Airlines
completed seven B73300 aircraft in April 1994 using this form Business
securitization, financing amounted to 201 million US dollars.

While direct aggregate funding numbers are not publistiedauthor has
seen a significant rise in new financings by CEXIM especially over the past
few years. This increase in funding is in line with the continued increased
share of Chinads new deliveries in th
continue tohave a larger impact in respect to the global ECAs and the overall
global aircraft financing market. This in addition to the hopeful resolution of
quorum issue at US EXIM will have global ECAs play a larger role in the
overall aircraft finance market tmme.

While direct aggregate funding numbers are not published, the author has
seen a significant rise in new financings by CEXIM especially over the past
few years. This increase in funding is in line with the continued increased
share of Chveriesairdthe gloalvaviation market. CEXIM will
continue to have a larger impact in respect to the global ECAs and the overall
global aircraft financing market. This, in addition to the hopeful resolution of
the quorum issue at US EXIM, will have bl ECAs play a larger role in the

overall aircraft finance market.
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3.2.4.2 CAPITAL MARKETS, SIDECAR AND JOINT VENTURES

Another change is the sources of the funding in aviation and aircraft
leasing. Newer entrants provide both equity and debt cdpia emerged
such as large private, regional and SOE conglomerates, insurance companies
and more creative eshore ABS like financing structures. These innovations
will continue to drive along with the changing dynamics of the industry.

In addition, thetrend towards creation of new dedicated equity funds and
the resurgence of sidecars and joint ventures has been a significant portion of
growth especially involving Chinese companies. Sidecars are a form of joint
venture which involves a capital sourcejaint venture along with a more
established aircraft leasing company which creates benefits for both parties.
These new funds include committed and announced from JVs constitute more
than $26 billion in the aviation space since 2QD8 Yu, 2017a). The latest
example is Standard Chartered with their SDH Wings International Leasing
Limited JV with Sichuan Development Holding and separately their

establishment of an eshore China leasing platform in Tianjin DFTP.

3.2.5 DIFFERENCES BETWEEN DOMESTIC ON-SHORE AND
INTERNATIONAL STRUCTURES
There are many differences between domestic on shore China structures

and more international off shore structures as described previously. With
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each option, there are multiple jurisdictions that one can choose. These
develop further observations and reasons why each developed.

One of the biggest challenges is the short time period which the domestic
jurisdiction has been in existence compared to its international counterparts.
Chi nads =mughyt26 gears belind the USThe maturity of the
market hasot caught up wittolder markets. In addition, historically there
have only been fewer, smaller players who have low penetration rates which
results in this immature market.

Government paties and regulationsspecially in terms of taxatioplay
an important role in the development of the leasing business in any country.
The passing of the Investment Tax Credit Law in 1962 was instrumental in the
US that enabled a tax credit for intereahd dividend payments. With the
enacted advancements in tax policies and regulations, US, Europe, and Japan
all enable leasing transactions to recognize interest deductions, depreciation of
the asset (including accelerated depreciation), and other taktscrand
allowances. Chir@a policies and regulations advancements in regards to
leasingnot counting for one off company specific bendfitsvever have fallen
far behindespecially as a result of slow depreciation, non deductibility and
other allowancesfor trading and capital gains as compared to other
jurisdictions In addition, the taxation is quite high as well as other fees
associated with employees havesuled in high taxation on leasing

transactions These result idower returns on investment compared with
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other jurisdictions, making the jurisdiction not as competitive on the global
basis

In addition, the domestic financial markets has historically not been well
developed and where the financing channels reguireased cost of funds or
interest than compared to other markets. In addition, the market is less
flexible in terms of financing higher cost assets as well as long term liquidity.
There is still the preference for shorter term financings. As witfoedign
denominated assets, SAFE strict controls and regulations also exists. While
the domestic circumstances are changing quite rapidly, the international
financing markets, especially the capital markets, are more mature and flexible
to handle thesednsactions.

I n Chinaés aircraft | easing mar ket ¢
than operating leases. In part, this is due to history as this was first
introduced and accounted for the majority of leasing transactions for the first
few decades. Especially in the first ten years of leasing aircraft, all leasing
methods used by Chiéacivil aviation are financial leasing. From 1980s to
2001, China introduced 437 aircraft using leases representing $26 billion of
asset value. Of these, 320 aaftrused financial leasing or 73% and 117
aircraft used operating leasing or 27. Cl@naperating leasing did not begin
i n earnest until 1990 with China South
consisting of 5 Boeing 73300 and 5 Boeing 73700 aircraft with GPA

Group, then largest aircraft leasing company in the world. In addition, the
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package included the sale of 10 older Boeing-Z@J aircraft (Unsworth,

1990) This set a precedent for not only the largest operating leasing in China

but al® a familiar structure still used today packing the lease of new aircraft

along with the sale older aircraft fro
In addition to finance or operating leases, there are a variety of structures

that utilize local tax benefits thatate become popular. These include

various forms of tax optimized leveraged lease structures in US, Germany,

Netherlands, Sweden, Hong Kong, France. China has adopted many of these

innovative leasing structures.

3.2.6 CURRENT AND FUTURE MARKET OVERVIEW

Since 2007 legislation allowing banks to invest in leasing, leasing has
boomed. Turnover has increased from 8 billion RMB in leasing in 2006 to
4.4 trillion RMB in 2015 and all aspects financial leasing, domestic financial
leasing and foreign financial deing have all shown similar growth. In
addition, the number of leasing companies now total 44,400 nationally with
almost an equal amount distributed between the 3 different types mentioned
with an astonishing growth rate of 12,400% (Yang, 201&eeTale 4 for a
more detailed Chinese leasing segment revenue breakddwmddition, the
total assets under management in both types of the leasing companies have
grown quite rapidly as well with 68% CAGR from 2008 to 2014 under both of

their respective regators. See€Table 5for statistics on types of Chinese
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leasing companies.Figure 33shows the substantial increase of both leasing
companies and financial leasing companies in terms of asset growth over the
2008 to 2014 timeframe. .

Currently there 2,880arge commercial aircraft in China as of 2015 with
narrowbody aircraft representing greater than 80% of the current fleet mix.
According to Airbus, the current breakdown of the 2,711 aircraft in China is 49%
and 51% market share by Airbus and Boeing retppedy. This figure breaks
down to 2,377 or 88% overall narrowbody aircraft and the market share is
broken down to 48% and 52% Airbus and Boeing, respectively. Widebodies
represents 334 aircraft or 12% overall mix and the market share breakdown is
55%ad 45% Airbus and Boeing, respect i\
current fleet shows similar breakdowns with 2,800 aircraft as of end of 2016.
These figures are similar to that of the global mix, both manufacturers have a
almost equal share of the airtraarket in China. Given the aircraft on order
and under LOI, shows the majority of the aircraft are narrowbodies and a large
amount of next generation new technology aircraft.

While there are many thoughts about the growth of the market by either
party, what is agreed is that there is tremendous growth in the China market in
the next 20 years. Boeing projects in 20 year forecast that there will be 7,720
large commercial aircraft in China as of 2035 and narrowbody aircraft will
represent 75% of the araft mix (Boeing Corporation, 2016) There will be

6,810 deliveries in the 20 years representing $1.025 billion of market value
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with an average of $150 million per aircrgBBoeing Corporation, 2016)
While a bit more conservative than Boeing, Airbud &trecasts a very large
market size of 5,970 of new aircraft being delivered representing $945 million
of market value in their 20 year projectiofsirbus, 2016) Airbus differs
slightly with Boeing in the market projections and show 71% of new dedsver

over 20years are narrowbody aircraft.

327 I NDUSTRY PARTI CI PANTSO6 CHARACTERI S°

The Chinese leasing landscape is changing quite rapidly given the
encouragement of the industry by the government. There are many new
trends among the industry paitiant characteristics. In China, almost all of
the top 15 banks by assets are active as investors through their owned leasing
companies, except for Postal Savings Bank of China and Agricultural Bank of
China, a policy bankRedbanks.com, 2016). With tlexception of Bank of
China through its acquisition of SALE
are newly formed financial leasing entities created after the 2007 creation of
financial leasing entities owned by banks.

Top Chinese lessors are now soofethe top 20 globally, according to
Airfinance Journal és Top Lessors 2016
place with 267 aircrafttndustrial and Commercial Bank of ChindGBCo).

ICBC Leasing 19 with 218 aircraft; and CDB Leasing " with 148 aircraft.

Meanwhile, Minsheng Financial Leasing is™6ith 39 aircraft. Looking at
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the top 50 lessors by value 2016, BOC Aviation is in sixth place ($11.4 billion),
ICBC Leasing is eighth ($10.2 billion), CDB Leasing is"1@6 billion),
Bocom Leasing is 19 ($4.2 billion) and Minsheng Financial Leasing is irf'41
place ($900 million) (Airfinance Journal, 2016)This trend for increase
number of Chinese leasing companies in the global top 50 lessors list and
higher assets under managementtese companies will continue to develop

as the demand for aircraft in the region increases.

In addition, there is a new trend that is emerging in aircraft leasing of
global commercial banks downsizing their investments. RBS Bank sold their
aviation dvision to SMBC of Japan. Investec, for example, recently sold its
20% share of Goshawk Aviation to Hong Kong basedlwreholders Chow
Tai Fook Enterprises (ACTFEO) and N W
sharehol di ng. Gos hawk sing platfonm; aleng e c 6 s
with Global Aircraft Fund and Aircraft Syndicate Limited. It is also
interesting to note that Goshawk was originally set up with backing from
|l nvestec, CTFE and Cheung Kong (ACKo),
in the lessor to W/'S. CK has since established Accipiter and several other
joint ventures with global aircraft lessors. This trend also shows the interest
of the Hong Kong based aircraft lessors with CTFE, CK NWS along with
China Aircraft Leasing Group which listed in HpiKong along with newer
entrants such as Asia Pacific Aviation Leasing Group backed by Hong Kong

based private equity interests.
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Increased interest in the sector from large insurance companies in China
has also emerged. Like its compatriot banks, mogh@fmajor insurance
firms i n China have created financi a
Ministry of Finance regulations and have primarily focused on finance leases,
although some have started specific aviation divisions and others have
diversified intooperating leases.

Insurance companies are also a growing force in terms of financing and
investments as they are being allowed to diversify their holdings by the various
regul ator s, mostly China I nsurance Reg
and PBOC. Traditionally, insurance groups have invested, and still have a
bulk of their assets, in conservative fixed income such as local bonds and have
expanded to equity as well as more alternative investments such as real estate
and financial leasing. Examplasclude the formation of aviation leasing
arms at Ping An, China Life, and Taiping insurance groups (the latter in a JV
with Sinopec, an SOE oil major).

Some reasons insurance companies globally and regionally are attracted to
aircraft leasing assets inde the benefit of depreciation of the aircraft assets
which offset other earnings from a tax perspective; the fact the investment is
backed by physical assets with long life and stabilityash flowds attractive.
Insurance companies try to increaseirtlinvestment returns as well as match
the duration of their liabilities. In addition, one can deploy sizeable amounts

which can be significant for the insurance groups. All of these rationales
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apply to Chinese insurance groups as they are also batidngxpansion of

their financial leasing activities in China and abroad to find higher yielding and

| ower risk returns. Aircraft |l easing
real estate with large transaction sizes backed by physical assets,band de
which is optional, involves rental returns and the potential of asset appreciation

for operating leases.

These new Chinese insurance players are big including Ping An Insurance
($753 billion in assets in 2015 and ranked number five top global insurance
company), China Taiping Insurance ($63 billion in assets in financial year
2015) through its joint venture with Sinopec (by itself a large company ranking
fourth in the Global Fortune 500 rankings in 2016), and China Life ($378
billion in assets in 2015 dmumber 20 top global insurance company) through
its joint venture entity (Relbanks.com, 2016}t is not a surprise if over the
next few years, most of the top insurance players will have leasing arms and
invested in aviation.

These are not a surprigirtrend given that most financial groups and large
conglomerates have joined the bandwagon in investing directly in aircraft
leasing assets. As the industry continues to grow in 2017 and beyond, even
more players from insurance companies and other segiibtse entering the
industry. These new capital sources will continue to change the composition

of finance capital globally and increase weight towards insurance companies
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and Asian based companies along with the continued growth of the global

aircraftleasing industry.

3.3 CHARACTERISTICS AND REVIEW OF M&A AND CROSS
BORDER TRENDS OF THE AIRCRAFT LEASING
INDUSTRY

In recent years, the number and volume of cross border investments has
increased significantly across all industries and especially in aviation. While
there have always been cross border investments between countries, such deals
are now more prominent the news given their increasing size and frequency,
as well as the profile of the targets.

One of the major themes has been the explosive growth of Chinese
outbound deals over the past five years which saw outbound M&A volume rise
33% per annum from $49ko $227 in 2016 according to McKinsey. While
this growth has been more publicized, some other important facts might not be
as acute. While Chinese companies were involved in ten of the largest deals
worldwide in 2016, most deals were in the middle mawkigh the median
~$30m deal size. While the absolute volume has increased, there is arguably
further room for growth as this volume as a percent of GDP is smaller for
Chinese companies (0.9%) than its counterparts in Europe (>2.0%) and US

(1.3) in 2015.
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While this trend has been the case up until this year, the latest figures as
year to date third quarter 2017 show that the number of Chinese company
M&A deals has decreased 14.8% to 572 compared the previous year while the
overall value has decreased 38.% $97.7 billion according to PWC These
figures represent a decrease in the share of overall investment in Europe and
the U.S. from 77% for calendar year 201%6t0 % f or | at est f i gur
that this decrease follows an almost 300% increase in the value of transactions
to $214.9 billion for 2016.

Overall, according to law firm Baker and McKenzie, there have been

1,320 cross border deals in the second quafte2016, worth $214 billion.
The breakdown is 798 deals were concluded, worth $137bn across two
different geographic regions versus 522 deals worth $77bn within one
geographic region. During this latest Q2 2016, a sizeable portion included
Chinese acqters, who completed 97 transactions worth $40.7bn, compared to
the previous year of $17.5bn or 132% growth.

In a review of the recent activity in the aviation industry, most of the deals
in 1H 2016 were in the aerospace sector and there have been maignif
number of aircraft and airline acquisitions in terms of volume (~$3.5bn) and
number (~15)(MergerMarket, & ICF, 2016) In terms of cross border
investments in the aircraft space not originating from Asia, Nordic Aviation

Capital 6s anionoftAidus@datiom engl deissapet along with its
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purchase of 25H et s from Air Lease, confir ms
roll up acquisitiof strategy in the regional aircraft space.

In the airline sector, there have been multiple deals by MiddléiBas
carriers such as Qatar Airways, which announced the acquisition of a 49%
stake in Italyds Meridiana, compl eted
purchased additional shares in IAG, bringing its holding to 20%. This trend
i's simil arqutiot yEtailhlaidabnsc eficte st r at egy of
operated airlines. Etihad is expected to increase its shareholdings in Jet
Airways from 24% to 49% (the maximum amount of foreign investment
allowed in Indian airlines) due to relaxation of regiglas. During the first
half of 2016, CEFC China Energy Company exercised its option for additional
39.92% shares of Czech Travel Service Airlines to bring its stake to 49.92%
after the initial investment in 2015. In addition, Nanshan Group and HNA
Airlines separately invested 20% stakes for $198m and 13% for $114m,
respectively, in Virgin Australia. This continues the acquisition expansion of
both groups in the aviation sector domestically and abroad. In Southeast Asia,
Thail andds Ki n ct3B.83%effAsidGAviatiandor $225m.g

In light of all the cross border investment activity, there have been a
growing and significant number of global outbound investments from Chinese

investors. This can be partially attributed to the global economy and is

> Roll up is a specific A strategy that meansompanies acquire competing
businesses with the goal growing bigger and also decrease comatdiam
this particularcasecomes with aross bordepoint of view.
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highlighted by the fact this is a reversal of inbound investment flows that have
occurred in the past few decadB=loitte, 2015)

What are some of the drivers of the increased outbound ineetrfrom
China? Some of the volume is reflective of the slowdown of the domestic
mar ket . Whil e Chinabés GDP has sl owed
past decade and more to a current target of7%5per annum growth, this
slowdown has contributed farther desire for higher growth outside of China.
Some points to note are that while some traditional industries are under
pressure, the tourism, aviation and transportation sectors are still attractive as
the overall demographics of the population awni to improve and people
have become wealthier with more disposable income to spend on discretionary
travel. This has in turn increased interest in travel and related services
especially abroad which has precipitated the increase for international
acquis t i ons due to the investment strate
addition, there is a trend for increased vertical integration among the Chinese
companies, many of whom are conglomerates.

In addition, with low yields in traditional banks, much of ttepital is
moving towards higher yielding products. This demand is not being fully met
by the slower domestic economy and has also driven investments
internationally for higher growth and yielding deals as there are less and less
attractive investment @ortunities domestically. The continuing controlled

depreciation of the RMB by the PBOC over the past few years compared to
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other major economies has reversed the one way trade of appreciation since the
relaxing of the official peg with the USD. Aircrafind other real assets
denominated in USD or other major currencies are prime examples of this flow.
This has also affected airline companies as costs and revenues are mismatched
and no hedging is allowed by Chinese airlines. While there is a continued
push by the authorities to restrain this outflow effect by restricting foreign
exchange conversion per person per trip, shutting down grey channels, etc.,
this trend continues. Another ramification of depreciating currency is more
deals are being denomiedtin local RMB versus US dollar.

Also, the slowing growth and the push for increased efficiencies have also
driven the encouragement of consol i de
championo companies t o l ook for mor e
interrmationally. One recent example is SOE Aviation Industry Corporation of
China (AAVI C0), which finalized the co
engine businesses worth RMB 129 billion ($19.71 billion) as part of the
over haul of Ch i matodas chenPidnsbusiness€st aneealtso
being formed in other strategic industries such as $21.9bn shipping merger of
COSCO and China Shipping Group. One such recent SOE news is that Air
China is rumored to be behind an investment interest for 49% of L@3hPo
Airlines. More activity from this segment should come in the future.

It is also important to note that the Chinese state can act as an investor,

financier or both in certain situationsDevelopmentbanks such as China
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Development BankChina Expordimport BankandAgricultural Development
Bank of Chinahave beemaindrivers of policy related lending. Also, SOE
banks such as the big four ICBC, Chi na Construct,i on Ba
Agricultural Bank of Ching ABC0 and BOCi have also contributed tis
expansion overseas especially through their worldwide branch system in
addition to provincial and quasi n@overnmental organizations. Funding
also comes from various sovereign funds including China Investment
Corporation (ACICd)ieandumanysotChamaéns
manages the state foreign exchange reserves.

Another driver is government and regulation as this is always an important
factor in the Chinese business. There are many points in the current five year
plan by the central gernment that encourages the transportation and tourism
sector domestically especially in the western growth regions. There have
been multiple signals for the encouragement of companies to grow by going
abroad for technology and resources.  This has #e@mportant part of the
growth driver for cross border activity. One prominent example of this policy
is President Xi JinpingoS3Ce@uyMaimd t, On
Silk Road which aims to rebuild the ancient Silk Road trade route between
China and Europe and all the intermediate countries and sea routes along with
South and Southeast Asia. With the purpose of driving economic

development, this will inevitably be a driver for more overseas deals by
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Chinese companies and investors. Onemgta of this resultant investment
and development in airlines is in Georgia by the Hualing Group.

Chinese outbound investment and M&A has been generally focused on the
pursuit of technology, expertise and natural resources. This is overlaid upon
normal e&pansion and acquisition growth strategies such as vertical or
horizontal integration as well as conglomerate building activities. Acquirers
come from a broad spectrum of backgrounds from private and state backed
companies both having existing industrypexence and others diversifying
their existing holdings. Cross border investments come in all shapes and
forms whether wholly, majority or minority investments. While there are
many factors that affect the size of the cross border investment, the main
divers include acquirerdés strategy,
other external regulatory factors such as specific country regulation. The
rational for minority interests are both strategic or forced upon by local
regulation such as the 49%arimum foreign interest in European airlines.

While cross border appetite, foreign direct investment, and minority
purchases are generally welcomed worldwide, there are instances where this
has created tensions among stakeholders including existing claarsh labor
unions, governments or local populations. Tensions from these stakeholders
have arisen by the acquisition of minority shareholdings in a few instances in
the past few years including Etihados

Indian reguladrs and its 33.3% stake in the Swiss carrier, Darwin Airline, both
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of which was finally approved. There are also instances of resistances from
strong labor unions of state companies. An example of sustained large
acquisition growth strategy is HNA Groug,quasi private entity, which has
had a strong continued appetite for acquiring companies both domestically and
internationally in recent years in the aircraft leasing, airline and other tourism
related industries. These include airline investments @f$lfor 13% of
Virgin Australia, $450m for 23.7% of Azul, 100% acquisition of Avolon for
$6.4bn, along with related investments in airline catering (Gategroup),
ground/cargo handling (Swissport) and hotels (Carlson Rezidor Hotel Group
and NH Hotel Group). In addition, there are rumors and announcements in
the pipeline including Air Franceds Se
among others. In the aircraft space, HNA has also completed the acquisition
of Allco Aviation, later renamed to Hong Kongviation Capital, in 2010.

There are also many lessons that can be learned from these recent cross
border deal s. One recent boar d dr al
representatives at NH Hotels voted out due to shareholder perceived conflicts
of interests bits significant minority holdings given the announced acquisition
of Carlson Rezidor Hotel Group. This holds further lessons in minority
interest investments where companies are active compared with passive
minority investments especially in the samemeeting industry and
overlapping geographic areas. It is important to understand and appreciate

the specific regulatory approvals for foreign exchange and approval of large
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overseas deals. This has in some instances taken a lengthy period and has
been oerous on the investment process as it comes particularly in the way of
auction style sale processes where there are specific timeline targets for each
round of bidding and deposits. This has been a particularly sensitive issue to
be overcome as it has afted some of the recent industry sales. Another
lesson is to know as much as possible about the counterparty. Not only does
one want to know how the investment will be funded, other background info
on their existing businesses and reputation is keyynpatential transaction.
While there is never 100% information available, some leap of faith is required.
This is not only important for the transaction but also a telling indicator of the
post investment integration and marriage afterwards, if any. example is

the recent failed sale of Frankftiiahn Airport to a mystery Chinese buyer by

the selling German federal state owners, Rhineland Palatinate and Hesse.
After the failed sale, the airport owners ultimately sold the property to HNA
Group.

Like all acquisitions, prudent due diligence, post acquisition integration
and business planning is necessary whether done in house or by experienced
third party advisors, one such aviation advisory group is IBA Group. There
have been multiple examples of ssoborder investments which quickly went
bust as the expected turnaround situations or synergies were not realized as a
lack of understanding of local culture and regulations proved to be too difficult

of a barrier for t he a c ly some efrtliese t o

149



sensitivities, it is en vogue to mention prospective Chinese buyers as this may

be to drum up interest and valuation expectations in company sales. There
have been several instances of this occurring recently. One thing is certain:
thereis more activity in cross border investment activity, especially from

China. Transactions will have a much more successful path if past lessons

are learned and are the most prepared. All in all, signs are pointed to what
seems to be a Read d Aplian i oomr St h& avi at

on the back of the One Belt One Road policy.

3.4 CONCLUSION

The global and Chinese aircraft leasing and aviation industries continue to
grow as the overall global demographics and the drivers are positivieefor t
industry. In addition, there is significant room for further uplift. Aircraft
and the airline industry are intertwined. Globally, the demand drivers like
general economics contribute to the increase to general wealth and fueled by
the growth of the madle class, urbanization, liberalization of visas and trade
have contributed to the increase in leisure and business travel. There has
been evidence of business cycles that is evident in the aviation industry along
with large and small exogenous shodkat tperiodically affected the growth of
the industry. These along with industry profitability which are particularly
sensitive to interest rates, fuel pricing have contributed to the traffic flows

dynamics. Supply drivers are also significant drivershef industry as the
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availability of various forms of aviation finance go hand in hand with the few
global aircraft manufacturers who hold a duopoly in the ability to make and
deliver new aircraft. There are many types of aircraft financing available
includi ng equity or cash, commerci al debt
support. In addition to the financing environment, the lease rates and the
residual values of these aircraft have significant effects on the use of aircraft by
airlines and factors the number of parked and stored aircraft. Intertwined is
the effect of foreign exchange rates specifically with the US dollar have effects
on the demand and supply side. There has also been changes to the existing
industry structures and traffic dynas due to the evolution and change of the
airline business models to more LCC players instead of the traditional full
service airlines.

The global economic state is also changing with the emergence of growth
emerging markets especially China. The growftiChina based airlines and
aircraft leasing companies have significant effects on the global landscape.
These drivers in China have also contributed to the increased significant
volume and activity in cross border M&A and investment trends in the aviatio

industry.
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Tableli China Leasing Company Structui@ational Development and
Reform Commission of Chin2016 Ministry of Commerce of the Peojie
Republic of China2016; China Banking Regulatory Commissio2016)

Local Leasing Leasing Companies

Local Banks . Associated with
Companies
Manufacturers
Capital Adequacy Ratio Not less than 8%
Total Assets Not less than Not less than Not less than RMB5
RMB8O0 billion RMB10 billion billion
Proftitability Achieved profit successively for 2 years

% of Leased Assets /
Total Assets
% of Leased Income /
Total Income
Minimum Registered
Capital

Not less than 30%
Above 80%

RMB 100 million

Table2i ChinaUrbanzationAnd Population FiguredNational Bureau of
Statistics of Ching2011, 2016)

1953 1964 1982 1990 2000 2010 2015 2020E*
Urbanization Rate 13.26% 18.30% 20.91% 26.44% 36.22% 49.68% 56.10% 60%
Urban Population (10,000 people) 7,726 12,710 21,082 29,971 45,844 66,557 77,116 88,292
Total Population 58,260 69,458 100,818 113,368 126,583 133,972 137,462 147,154
CAGR from 1953 Urban 4.2% 3.4% 3.6% 3.8% 3.8% 3.7%
CAGR from 1953 Pop 1.5% 1.8% 1.8% 1.6% 1.4% 1.4%

*2020 Target of 60% Urbanization Rate based on the same total population growth rate
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Table 3i China Airlines Long Haul Network Bice 2011(Innovata 2016)

Year Nonstop Markets Weekly Frequencies Marketshare

2011 46 350 36%
2016 114 830 48%
Growth ~ +150% r +140% T +12%

Table 4i ChineseFinanceleasing Segmed Revenu€0062015 (Yang,
2016)

Chinese Finance Leasing Segment's Revenues 2006 to 2015 (in 100 million RMB)
Year National Turnover Financial Leasing Domestic Financial Leasing Foreign Financial Leasin(

2006 80 10 60 10
2007 240 90 100 50
2008 1,550 420 630 500
2009 3,700 1,700 1,300 700
2010 7,000 3,500 2,200 1,300
2011 9,300 3,900 3,200 2,200
2012 15,500 6,600 5,400 3,500
2013 21,000 8,600 6,900 5,500
2014 32,000 13,000 10,000 9,000
2015 44,400 17,300 13,000 14,100
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Table 5 ChineseFinancelLeasingCompany Statistics By Type in 2015
(Yang, 2016

Chinese Finance Leasing Company Statistics By Type in 2015

Number of Enterprises

Finance Lease 17,300
Domestic Finance Lease 13,000
Foreign Finance Lease 14,100
Total 44,400

Business Volume (Billions RMB) Growth Rate (%)
13,000 4,300
10,000 3,000
9,000 5,100
32,000 12,400

154

Ratio
33.08
30
56.7
38.8



Figure 4i Global Traffic and Nominal GDP Catation
(International Air Tansport Associatiqr2016; IBA Group 2017)
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Figure 6i Aircraft and Airline Market Cycle
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Figure 7i USD Swap and LIBOR RatéBloomberg 2017)
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Figure 8i JetFuel PricegBloomberg 2017)
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Figure 10i OEM Orders, Cancellations and Backlog Acti\iirbus, 20175
Boeing Corporation2017b)
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Figure 121 Brent Crude Oil and OEM Gross Orders May 200Bctober
2016(Bloomberg 2017 Airbus, 2017h Boeing Corporation2017b)
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Figure 13/ Average Age of Retirements in 2017 Aycraft Class(IBA
Group 2017)
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Figure 14i Share of Boeing Delivery Funding by Capital Souigeeing
Capital Corporation2010,2017)
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Figure 16/ Growth Of Global Operating Lea Market SharAscend 2017)
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Figure 171 New Passenger Narrowbody Operating lesa20152017(IBA
Group 2017)
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Figure 20i New Passenger Widebody Operating Leases Be 170152017
(IBA Group, 2017)
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Figure 21i Passenger Narrowbody Secondary Trading Ma20152017
(IBA Group, 2017)
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Figure 22i Passenger Narrowbo®econdary Trading Volumes By pg
20152017(IBA Group, 2017)
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(IBA Group, 2017)
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Figure 24i Passenger Widebody Secondary Trading Volumes BpeTy

20152017(IBA Group, 2017)
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Figure 26/ China GDPAnd GDP Per Capité/Norld Bank 2017
Interndional Monetary Fund2017 Bloomberg 2017
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Figure 271 Monthly China Air Domestic and International Passenger
NumbergCivil Aviation Authority of Ching 2018)
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Figure 281 Monthly China Air Domestic and International RP¢vil
Aviation Authority of China 2018)
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Figure 297 China Air And Rail Passengers Matklkare(Haver Analytics
2017)
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Figure 30i China Air And Rail Passengers Traveled Distance Marketshare
(Haver Aralytics 2017)
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Figure 31i China Economic Developme(® e o pl e 6 s B 201k

State Administratn of Foreign Reserves of Chir2017; Bloomberg, 2017)
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Administration of China2016, 2016a)

300
250
200
=]
2 150
100

50

China Airport Construction Figures

2011 2012 2013 2014 2015 2016 2020E

169

of

Chi



Figure 33/ China Leasing Company Assé@hina Banking Regulatory
Commission 2016 Ministry of Commerce ofhe Peoplé Republic of China
2016)
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CHAPTER 4
EMPIRICAL AIRCRAFT ASSET PRICING

4.1 INTRODUCTION

It has been a long established thought and rumor of the industry that
aircraft asset investment returns are moderate with lower volatility compared
with other asset backed classes. No systemic, rigorous comprehensive
empiricalstudy with real historicalata has been done to substantiate this mere
hypothesis and this research intends to fill thattgapugh the hand collected
data set Previous thoughtBave been incomplete based on sample teets
small, short biased, obased on nepublically availalde proprietary data sets
which have not been conducted with the scientific rigor to make convincing
augmens and conclusions. There are gaps in the academic literature that can
be filled by examining empiricabnalysisespecially in regards to aviation
through analysis of 21 year historical representation of the aircraft asset class
and construction of various indexes to test the current theories on shocks and
examine the effects and characteristics before and after the 2008 global
financial crisis.

To put things in perspective in terms of relative size of the aviation
industry, there are currently 6,350 and 22,510 aircraft in Asia and globally,
respectively, as of the end of 2015. Deliveries of new aircraft over 30 years

as of 2035 is projected to be,180 and 39,620 aircraft in Asia and globally,
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respectively, representing market values of $2.35 trillion and $5.93 trillion in
Asia and globally, respectively, based on list prices. (Boeing Corporation,
2016) This isa very bigmarketand also has genéraignificance to the
economynot to have any significant robust academic research relating to asset

pricing and its dynamics.

4.2 RESEARCH QUESTIONS

The basis of thempirical studyis the unique data set that has bband
collectedf rom a signi ficant Ssubset of the
firms. This subset group of aircraft appraisers has specifically agreed to
provide the aircraft historical appraised data and value projections for this
research. While not every sing source data is available for the entire time
frame, the overall time period comprises of aircraft pricing data by various
type from June 1996 to June 2007This empirical research is novel in that
the data has never been systemically provided by so many t he wor | d
aircraft appraisersvho represent the bulk of the aviation market and industry.
While the actual historical transaction data isitieal this is not available due
to its competitive, proprietary trade secobtaracteristicso this is lhe closest
proxy to actual real market aircraft pricing. None of the appraisers providing
data has previously contributed data towards any gbaspd researgbroject
nor have they contributed to such an encompassing collective study on the

aircraft induwstry.
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The main question addresseddeterminingthe market characteristias
the aircraft asset class terms ofits returns,volatility andtrends In this
empirical study, several indexes were created to group the various aircraft
typesnamely Ind&: 1) All Aircraft Types, 2) All Narrowbody Aircraft, 3) All
Widebody Aircraft, 4) All Narrowbody Classic Aircrafand 5) All
Narrowbody Next .GA mee tadrough rdiscissiad Goir
Methodology Section 4.5. Aircraft pricing data is also segmied intofour
time segments. Faach of theséve aircraft type groupdndex 15, the four
time periods analyzedare Time: 1) all available historical information
6.19966.2017; 2) preGlobal Financial Crisis period 6.1996.2007; 3) during
the GFC peod 6.20076.2010; and 4) postFC period 6.201:6.2017. The
time segments were chosen to analyze the effects and trends by the GFC on
aircraft asset pricing.

The main hypothesiss that aircraft marketrepresented by All Aircraft
Types Index 1will have higher value depreciation compared to the accounting
depreciation and low standard deviation throughout the four time segments.

The second hypothesis is that narrowbody aircreftresented by Index 2
will have lower value depreciation and standagdidtion throughout the four
time segments than widebody aircrafpresented by Index 3.

The third hypothesis is that NG narrowbody airgnapresented by Index

5, will have lower value depreciation and standard deviation throughout the
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four time segrants than classic narrowbody aircraffpresented by Index ds
well asall narrowbody aircraftrepresented by Index 2.

The fourth hypothesis is that for the five aircraft market segments
represented by Index-3, will have lower value depreciation arsfandard
deviation in the pr&FC period Time 2 than during and post the GiFTime
3 and Time 4, respectively. Conversely, compared to other time segaients,
the aircraft market segmentepresented by Index3, will have higher value
depreciatiorand standard deviation during the GFC Time 3.

The fifth hypothesis is there is a slight to moderate correlation between
MV and BV forall the aircraft typesrepresented by Index3, throughout the
four time segmentswhile the highest relative correlation occumspre GFC
Time 2 and the lowestccursduring the GFC Time 3.

In addition to the five hypothesdsoth cross aimaft type and cross time
subsetcharacteristics are analyzedThese empirical studiesdd onboth the
academic conversation about the subject but also showhibie are many
potentialapplicationsof the studyresults. One example is that investors can
have an accurate view of the historical returns and volatilities of the aircraft
asset spacas well as public market pure play aircraft leasing companies.
This might enable the investors to decrease, hold or increase their overall
exposure to the asset space given their understanding of other compared asset
classes. Another example of a pokesiimplication of the results is that the

investors can adjust their percentage allocation holdings of different types of

174



aircraft given the findings, i.e. single aisle versus twin aisle aircraft or
commercial versus regional aircraft. Any, even a srpallential movement
of attitudes based on the proposed research results might have significant

dollar size ramifications and impagitven the size of the market sizes

4.3 AIRCRAFT ASSET VALUES AND VALUATION METHODS
DISCUSSION
Aircraft is a major asset fan airlineand / or the owners such as lessors
and managing this asset with the goal maximizing its value is a complex

processwith many factors discussed in Chapter 3.

4.3.1 TYPES OFAIRCRAFT VALUES

The main categoriesf valuesare theoretical, market and relative values.
In commercial aviation, the most widely recognized and accepted industry
organization is the neprofit International Society of Transport Aircraft
Tradi ng ( fthestaAdards)of valuatibon are goverbgdts ISTAT
Appraiserséo Program (Al APoO) . Not onl|
certification program, of which this author is one of the approximately 50
certified appraisers, the IAP has created common value definitidnsh are
generally accepted ¥ most of the industry. Themost common ISTAT

definitions ofvaluesarddas e Val ue (ABVO), Mar ket Va
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or AFMVO) , Residual Value (ARVO0), Di st
orLeassEncumbered Value (ALEValg6 and thos
The BV definition is a somewhat idealized aircraft and viewed under long
term market trends and conditions while MV have some similatai&/ but
differ in the relaxation of thereasonable supply and demand equilibrium
constraintand reflects thenarket at the specified time. DV is lower than BV
and MV and assumes harsher counterparty conditions according to the
definition. With LEV, this isthe equivalent of aimplified discounted cash
flow valuation where the lease cash fletieams along witl terminal future
ResidualValue are present valued with an appropriate discount rate. This
approach isthe most suitedanalysisfrom an aircraft lessor®r owner$
approach on value.There has been much academic literature on discount
rates to useBeechy, 1969 Johnson & Lewellen, 1972Bower,1973 Harris&
Pringle 1985 etc.) The drawbacks of this approach is that tlauation
appraiser may not have all the facts as to the credit risks with the lessee and
parties involved nor all of the side preians of the leassome of which can
have significant value impacts such as security deposits, return conditions
repossession rights, term extensions, -lsalse rights, reservand other
payments.
SalvageValue is the part out value and is appropriate with older aircraft as
well as during times when the secondary parts market is very robust as the sum

of the salvageable parts can be higher thanMlagket Value of the whole
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aircraft Salvage Valuediffers from Scrap Value as there are no more
reusable parts left and is basedtbe metal or recyclableontents These
valuation terms and approaches are used more towards the end of life as
Salvage Value and Scrap Value are compared to the valuation ofdiedtais

a rental producing asset.

Appraisal values are asset values that are generally provided by a third
party and should be independent. These are the values definitions followed
by the large valuation consultancy firms and stated complighese
conditions arewritten in the reports. There are @me points to note about
appraisal values. The purpose or objective of the appraisal is important as
there can be many reasons to undertake an aircraft appredsahe objectives

and the various types appraisaldisted by ISTATare found inTable 7

The most public figures ar e, ,vwthiche manu

are published yearly for each of the models for current production aircraft
available for sale. For a historical view of Boeingnad Ai r bus 6 |
growth, see Figures 3dnd35 which are hand collected data from Boeing and
Airbus. These figures are usually in the form of minimum, average and high
list prices as each aircraft can be customibaded onairline, lessor, or
invesor, requirements. Some of these include the engine type, thrust,
different certified maximum aircraft weights such as maximum take off

weights (AMTOWO) , seat ,aadmsodna As$ part er |,

S t

N

of these negotiations, the aircraft originglei p me n't manufactur e
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can provide various forms of incentives and concessions that are written in the
form of various support letters when acquiring an aircraft. These support
letters can describe discounts to the delivdistdprice, predelivery payment

terms and condition, caps on escalation rates, special terms for training, spare
parts and otherethnical assistance. The Igtce is just a starting point for

the negotiation and the final delivery price depends on a variety of factors with
some examples such as the customer profile, number and type of aircraft,
OEM6s order book, mar ket egcrdghanici eicn s |, CC
These listvalues can be different to the realized alslo appraisal values
(Bunker, 2015) The list prces of aircraft by both Boeing and Airbus are
generally set every year with an upward trend. They have historically
increased every year with a few exceptions as noted iRiginees34 and 35.

The year to year increase percentage is independent of the set yearly escalation

rate.

4.3.2 VALUATION METHODS

There are several ways to value an aircraft. This is a complex process,
given there are the many different factors that can be included vraltination
model. The basic concept like all valuations is to determine the direct
revenue net of the total operating costs that can be derived from the aircraft.
From this basic form, many adjustments are made both internal and external to

the aircraftitself. Some of these internal factors include the manufacturer,
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aircraft type, specifications, age, useful life of the asset, seating capacity, size,
maintenance and technical status. Some of these external factors include
market supply and demand, nuenlof airlines and their stage of development,
fuel price and aviation policy factorsAn example isa scatter plot of a
dataset of about 4,000 various aircraft resale values from-1998 with a
regression curve based on the percentage of cost to testihe life span
depreciation of aircraft assdtdallerstrom, 2018

There are many similarities and differences of aircraft asset valuation
compared with traditional company level corporate valuation techniques.
These corporate valuation techniques, such as the discaastedowmethod
(ADCFoO) , adjustoend metdoant( NARIVOaLt i sum
valuation, liquidation or bankruptcy valuation and relative value approaches
including comparable companiesd multi
analysis, can be combined and adjusted for corporate level agplicatil can
also be adjusted for asset valuatidnyers, 1974 Myers, Dill, & Bautista,

1976 Gibson& Morrell, 2004 2005)

The most traditionalvaluation method is the discounted cash flow
approachGibson & Morrell, 2004, 2005 etc) In the company vaation
method, one calculates the present value of the projected free cash flows from
both operations as well as the accounting effects with an appropriate discount
factor. In the aircraft asset valuation approach, one envisions a basic single

aircraft chater company. Acash flowapproach can be derived with the
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effects of the net sources of revenue or yields including passenger, freight and
ancillary components and total costs including direct operating, indirect
operating and nepperating costs. Somexamples of direct operating costs

are crew, fuel, maintenance, ownership and landing fees while indirect
operating costs include cargo and baggage handling, passenger service, sales
and reservation systems. Noperating costs mainly consist of items
administrative in nature such as general management. Both revenue and costs
can both be fixed or variable costs. Some examples of fixed costs are salaries
and insurance. Some examples of variable costs are fuel, maintenance and
landing fees. Some examplekich can either direct or variable are crew and

ownership costs (fixed or benchmarked leased or pay by amount utilized).

060 060 : 060 Yo
p i p i p i p i

FCF =freecashflow

0060

RV =residual or terminal value
r = discount rate (WACC)

n = number of periods

FCF forCompanyFCF for aircraft=TRTC

TR = total revenue

TC = total cost
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FCF For Aircraft Asset From Less:

=TRi TC=gross aircraft lease paymentaaintenancerewfuel-insurance

FCFFor Aircraft Asset F r Baint ODYiew TRETEr 0 s

TR=Revenugussengdt Revenugugst Revenughciiary

TC:COS@irect operating"' COStndirect operatind' Costmonoperating

CompanyAnd Aircraft AssetCost of Capital

WACC = WyebtKdebtf(1-t ) + gutKdepW(1-t) +WequitKequity
k = cost of equity or deht
w = weight of equity or deht

n =type of debt number

These valuation techniques can also be combined with other techniques
and incorporate adjustments to account for market dynamics, etc. While the
traditionalcompany DCF approach takes into account debt, this asset approach
does not and is more considered the all equity or asset ap@®&ckimilar to
the data To incorporate the debt effects, the modificatiothefAPV method
for aircraft assets is morsuitable from academic literature The APV
approach is the summation of the value of all equity or unlevered asset with the

incremental value of the debt effects on the asset. The debt effects can be
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further separated for each tranche or type of debh @ag senior debt,

mezzanine debt, etc.

Asset Price = Unlevered Asset Value 4 (TCy) + (T21 Cp) +... + (Ta 1 Cp)
T = tax benefit ofdebttype n
C = cost of debt type n

N = differenttypes ofdebt

There other valuation techniques thate similar between company
val uation and asset val ue. Ot her t h
analysis, precedent transactions method, sum of the parts valuation and
liquidation or bankruptcy valuation can all be adjusted to suit the asset.
Distress Value is siitar to liquidation or bankruptcy value while Salvage
Value is analogous to the sum of the parts value for companies. A similar
relative value based method, precedent transactions approach, can also used for
asset valuation based on the adjusted maintenatatus and price of the
aircraft. As there is not a similar public comparables that are easily accessed,
this is not as useful method for asset valuatioft.reason for this is similar to

that of academic research due to the lack of data available.
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4.3.3 AIRCRAFT DEPRECIATION AND ECONOMIC USEFUL
LIFE

As the aircraft is used and age, there is real, bookrenletdepreciation.
Real depreciation happens as physically the aircraft cost morehouan
repairs, downtime and financial cost in maintermaas the aircraft is used and
life limited parts are replaced and flight cycle and flight hour limits items are
reached. This causes operating costs to increase over its lifetime. Aircraft is
similar to other machines like an automobile whereas oldexr as more
expensive to maintaithan newer ones.

Book depreciation is the accounting depreciation of the aircrafh
aircraft 6s ecanonucaoseful life is 25 years with a 15% residual
for value recapture. This accounting depreciatiappens ashe aircraft is
depreciated in atraight line basis but actualarketdepreciation isnuch more
volatile from the study An example of the actuaharket depreciation curve
of two different vintages (one early and one late) of the-88Dtype aicraft
which can be seen to have very different depreciation from a straight line
accounting framewortvhere the first vintage remains more value close to 50%
of initial value over 10 years as compared with the last vintage closer to 10%
of initial value Hallerstrom, 2018

Market depreciation is based on many things such as real and accounting
depreciation but it also takes into more market based pricing inputs such as

market dynamics. These market dynamics include relative performance of
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the aircraftand relative supply and demand of the aircraft. It also includes the
technologicalcompetitiveness of thepecific aircraft typerelating to other
types As technology advance and the aircraft type technologically
depreciates and along with the compeditinature of markets creates the
introduction of a new replacement typad technology This is relation to
the life cycle of the product and technologyror example the Boeing 737
classicseries of aircrafare replaced by the newer Boeing 737 N&ies,
which are then replaced by the Boeing 737 MAX seriess a duopoly of the
aircraftmanufacturers existgspecially for large aircraft, thisompetitiveness
in technology is alive and welDum, Zhang, & Zhang, 200Db

Aircraft asset havea finite ecanomic useful life. This is due a couple
factors. One is the technology time and use constraints of its parts for safe
operation. In theory, the useful life of an aircraft is as long as there is
economic benefit and the technical requirements and regulatory certifications
can be maintained. This time of useful life is reach when big components of
the aircraft such as airframes haeached its limits either absolute time, flight
hour or cycle limits or a combination While some can be continuous repaired
safely and restored such as engines, others such as the airframe would not be
economically feasible which forms the basis of ecoicouseful life. The
other factor for finite life is the technological cycle and its competitiveness
aspect where the future newer generations would accelerate the retirement of

older technologies. With this economic useful life constraint, more vigibili
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needed in cash flows to account for both depreciation and an adequate return
There is a lot of debate in the industry as to whether2&igear economic
useful lifeis still a good metric or is the useful life less, given the increase

speed of techrogy cycles andeplacementamong other factors

43.4 SALVAGE AND SCRAP VALUE
At all point of the aircraft life cycle, owners can elect to salvage the parts
and scrap the remaining aircraft for its part out value. While this is
historically at the later end of the life cycle when it is difficult to find lessees or
consideration obther market forces, this option always exists in the entire life
cycle of the asset. Salvage Valdéfers from Scrap Value as there are no
more reusable parts left and is basedttmmetal or recyclableontents so
there is need to consider the remosasts for Salvage Value The equation
being for considering continued use versus scrapping is below, wheregas MP
represents the expected value of the aircraft and its cash flow as described in
Section 4.3.2.
MP, = DCF(SUM (Revenues Costs) + éStM (Revenueg Costs)+
Residual Valug SVi RC + SCV
MP, = market price of aircrati
SV = salvage value
SCV = scrap value

RC = removal costs
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This consideration can also be viewed to the highest limiting large part
which is the closest to needing repaissthe cost for major restorations such as
the enginesis significant and the investment is more than the expected value
afterwards As aircrafttype families have many interchangeable parts and
componentsthis demand can result in the summation of theg palues to be
more than theaircraft sold as is. Likewise, this case also produces of
instances where lessors acquire a functional aircraft for the purpose of parting
out the aircraft where they vietlie total value of the parts minus costs is more

than the acquisition cost.

4.3.5 INFLATION

Inflation has effects on valuation. First, the OEMs set yearly escalation
rates for the pricing of delivered new aircraft. This escalation is an
approximation of the inflatiom the cost othe production ofircraft. While
the exact formula is undisclosed, it is said to be based on a basket of metrics
such as consumer price index inflation, labor and other factors. For new
aircraft with a long future anticipated delivery period, the escalation
component othe price is a significant portioof theincreasd pricefrom the
base year period reflected in the contract. Second, there can be inflation in
the components and subcomponents parts which all have inflation pricing

reflecting the increases in productioost These do not account for market
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increases due to higher margins requirements for OEMs or otharsurn,
these inflation costare reflected in theost of the aircraft both new and used.
Given aircraft and its components are priced in US Dmllaircraft carbe
viewed as a movable real asset like real estatebean inflationary hedge

(Froot, 1995)

43.6 MAINTENANCE CONDITION VALUE

The US Federal Aviation Authority definition ohaaircraft is defined as a
fdevice used or intended to be wused
def i ned a sdrivennfixedweng qiicrafe heavier than air, that is
supported in flight by the dynamic
(Federal Aviation Administratign2018) The basics of an commercial

airplane is an airframe that is supported by engines normally 2 or 4 and various

critical parts such as |l anding gears

Each component, assembliesipsssemblies and parts have specific usage
regulations in terms of absolute time, flight hour or cycle limits or a
combination. When an aircraft is delivered brand new from the OEM, all of
the components are at full life. Each of the components habsmute or

relative time or utilization, in flight hours or cycles, limitation or both. As the

aircraft is used and the parts are in use, each of these components, assemblies,

subassemblies and partsé technical (I
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are repairable that can be repaired and restored as if new, others are
expendable, where no repair procedures exists and some items are life limited.
The main cost components of a whole aircraft are the airframe, engines,
APU and landing gears. Airlinemaintain different types of approved
maintenance schedules. The most commonly used maintenance checks are
the letter checks A Check; C Check and D check or the heavy maintenance
check. For each aircraft type and depending on the utilization, theaisterv
for the light and major checks are different.  Airframe has time limitations for
this heavy maintenance check. For engines, it is made up of many
components and there are many | ife
replaced after certain limitsr& achieved. The engine also needs to be
overhauled for the performance restoration. The time interval between every
subsequent performance restoration after the first will be less as the overhaul
will not be as effective. Theoretically, the overhayaie is where the engine
is removed when all of the aircraft LLPs reach zero life but in practice, as each
of the parts have different limits, the need for repair is based on the lowest
common denominator or the first LLP to reach zero life as the costrtove
and the downtime of the engine is costly. The total cost of each of the LLPs
and the refurbishment can be significant amounts of capital. Aircraft
maintenance evolution is more geared towards less removal of engines for
heavy checks and towards raosmaller, frequent checks. Landing gears

have specific time and cycle limits to overhaul and similar with APUSs.
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Figure 36is an illustrative example of the negative value changes over time of
an aircraft based only on its maintenance consumption &mdbisshhment from
the |l essorés point of view.

All of the maintenance cost items have significant impact on the value of
the aircraft asset as each part costs significant sums as well as downtime for
the replacement. Each of these items needs to be exttljinst the full life
status in the valuation to reflect the current condition in the aircraft.
Forecasting and estimating future maintenance costs are both a science and art
form. One of the main information required is the aircraft route and
utilization assumptions. While some items are relatively easy to forecast and
model such as the airframe heavy check, APU, landing gears, engine LLPs but
other things such as engine performance restoration and even the different
maintenance programs can make pripes challenging. In terms of
valuation, the industry standards for comparison purposes arénfellife,

half time/life and zero time/life.

43.7 SENSITIVITY OF INPUTS AND VARIABLES

There are many inputs and variables that would have some efféiee on
valuation of the aircraft. These items include both demand and supply items
which some of them includeevenue yield, cost items such as fuel price,
maintenance, capital cost. These along with ltheinesscycle, produce

volatility for the value. Overall Demand Drivers Section 3.1.3.1 and Overall
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Supply Drivers discuss many of these variable inputs in more detail as they

have some effect on valuation on the aircraft asset.

4.4 DATA AND COLLECTION

The authorcollecteddata from selected top apprdisams around the
world and other publically available sources. Most of the top appraisal firms
for commercial aviation are physically located in the US or in Europe with
London being the location with the highest concentration. Each appraisal
firm provides worldwide estimates and future projections of aircraft valuation
globally on a published basis for some periodical time frame.

Each appraiser provides for each particular aircraft type, a cuBesd
and Market Valudor each of the different yegrlvintages and a forward series
of projected values in the future for each dated issliable 8below is a
representative snapshot of the type of data sheet available. This example
presents an Airbus A33B00 type aircraft with its current and future pricing
values set for each aircraft manufactured vintage year from 1992 to 1999. All
of the current and future values represent the values of the historical
shapshot isswk12/31/1999. Foeach ofthe data sources, there is a snapshot
for each type of aircraft for theariousyears of built available. This data
snapshot is aviable every year ohalf year, depending on the appraider,
every particular type of aircrathat isincludedin the sample set Each

subsequent snapshdatealso includessimilar information incremental of the
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current production year so it would includk the manufatured vintage years
available up to that snapshot date i.e. at the end of year 2000, 2000 vintage
data is included. For clarity, this is only an example data subset from one
appraiser of one particular aircraft type at one point in time.

There are multiple appraisers providing data on multiple aircraft types
with the information ashe type found infable 8 Forthe Table 8example,
this particular aircraft only started to be manufactured in 1982ce the
vintage data startedh 1992 ad not earlier. The total dataset timeframe
analyzedis from Junel1996 toJune 2017 coveringl years of data. During
this time, not all aircraft types will have existed or still being manufactured for
the entire timeframe with the replacement of older technology tirbga
newer aircraft happen in the later stages of the time series. This time series
represents a robust data set both in terms current snapshots and also their
predictive thoughts in the future which can be analyzed. While the predictive
nature of the dture values is not the objective of this research, this can be
considered for additional subsequent studies.

The data consists of figures from the following aviation appraisal firms
Avitas, Back, BK Associates, Inc., Collateral Verifications LLC aih |
Group. BK data is partial type data that is provided and Avitas data is also
partial as the sources are in public domain. Between the data from these
firms while not totally complete, represents the most complete set of data

assembled of the top aieft appraisal firms in the world and constitutes
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continuous data from 1996 to 2017 with the year of build data with some

aircraft manufactured in the 1980s.

4.5 METHODOLOGY

There are several methodologies that have been incorporated in this
overall study Figure 37shows the single isle classification by manufacturer
and type whileFigure 38shows the widebody classification by manufacturer
and type. In this case, the research will focus on both commercial
narrowbody and widebodygt aircraft larger than 100 seatsd manufactured
by Boeing and Airbus As there is little historical data available for new
generation technologies such as Airbus NEO and Boeing MAX aircraft due to
the low number of actual deliveries, this egcludedin the study Also,
regional jets and propeller aircraft are not a part of this sasglyhey are
smaller than the seat capacity thresholdThese could be possible
continuation and extensi@mpirical studies conductea the future.

For the first partof the analysistaking into account all of the various
types as shown ifigure 37and 72, asubset of aircraft typeis selected to
create the overall index which is shown by classification by manufacturer and
type inFigure 39 Then a subsample of $eaircraft types would be used to
create more specifindexesby characteristics.

These particular aircraft were chosen as given the possible aircraft type

data available, many aircraft not selecked very limited production numbers
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and therefordow usage by airlines The remaining selectedrcraftaremore
commonly prevalenand usedaircraft typeswhich become the focus on the
study This selectedaircraft subset include botharrowbody and widebody
aircraft and comprise of thdollowing: Boeing aircraft 737300, 737400,
737500, 734600, 73#700, 737800, 737900, 737900ER, 747400, 74#8l,
757-200 (ETOPS and neBTOPS), 767200ER, 767300ER, 777200ER,
777-200LR, 777300ER, 7878, 78%9; McDonnell Douglas aircraft MiB2
and MD-11; and Airbusaircraft A300600, A306G600R, A319100, A320200,
A321-100, A321200, A3306200, A336300, A340300, A346500, A340600,
A380-800.

All of the datasnapshotgTable 8is a representative exampla)e sorted
and collated into a standardized format. Ea&tadpoint includes the
Appraiser, Date of Observation, Manufacturer, Year of Build, Type;t§ud
Narrowbody or Widebody, Current Market Value, Current Base Value and any
Future Base Values. Standardization of the data enables the creation of
multiple indexes that will be used as the inputs for the statistical models to be
used and analyzed. These statistical methods have been employed for
analysis of other asset classes such as real estate (Quigley, 1995)

Each datgoint in the sample set represeatspecific source, historical
date specificaircraft type manufacturedintageyear andhistorical asseBV
and MV. Using different combinations and subsets of this data, multiple

indexes are created to be used as the inputduftdner multiple analyss.

193



These indexes represent the whole of the aircraft asset naaudtparticular
descriptive subsets such as single aisle or twin aisle aircraft in order to make
conclusions based on the analyses.

In this particular research, the 5 indexaescreatedwhich includes 1) All
Aircraft Types, 2) All Narrowbody Aircraft, 3) All Widebody Aircraft, 4) All
Narrowbody Classic Aircraft And 5) All Narrowbody Next Generation Aircraft.
The types of aircraft in the indexes are indicated with Indexg$ding self
explanatory while Index 4, All Narrowbody Classic Aircraft, includes Boeing
aircraft types 73800, 737400, 737500, 757200 (ETOPS and neBETOPS);
McDonnell Douglas aircraft types MB2; and Airbus aircraft types A32ZD0
with CFM 5A/IAE V2500A1 engineg1988 to 2003 year of built), A32100
as these are considered the fdclhdexssi co
5, All Narrowbody NG Aircraft, includes Boeing aircraft types &30,
737-700, 737800, 737900, 737900ER and Airbus aircraft types: A3-100
with CFM 5B/IAE V2506A5 engines, A32200 with CFM 5B/IAE
V2500-A5 engines (1988 to 2003 year of built), A3200. While A326200
aircraft has been in existence since 1988, the upgrade of the engines
differentiates the first and second generatidrthe aircraft. These are all
considered aircraft types in the HAnex
Index 4 and 5 are created to gauge the differences between the older age and
technology aircraft or the O6échnedsi csod

generation technology aircraft. Some items to note about the data, Index 3
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widebody data starts from 2.1997. Index 5 NG narrowbody aircraft types
data starts from 10.1999.

With each of the aircraft typeboth Market Value and Base Value are
obseved and utilizd in the study. For the indezomposition, a simple
arithmetic average (ASAO0) and a weigh
both MV and BV valuesireutilized to calculate the respective indexe$his
weighted average approach takes into accountsthaller weighting of the
smaller valuessuch as the older and smaller airgraéirsus the larger values
with larger weighting for the newer or large aircraft. The simple arithmetic

average approachetts all aircrafaluesequaly.

Mont hly Over Month (AMoMO) Simpl e

YO HO®i GOz 60 YW ¢

whered Qi QIYO'®O:|T £ i pOR——L p

h h

i = specific aircraft type and vintage

t = time, month and year of the valuation date (in months)

Monthly Over Month Weighted Average Calculations

0 QOO0 Qi GQQH6 QI QILQMWMR OO QA OIYO®G,i ¢

where d Qi OIYO®GT & " p OR
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0 Q QO QR = " OR = h_
h h

i = specific aircraft type

t = time, month and year of the valuation date (in months)

Year Over YCaleulatioris fiolYBotl Simple Average and

Weighted Average

Use MoM Weighted Average Calculations and MoM Simple Average

Calculations and replace with

5 Q OIYQ®G & ﬁﬁ pOR:————?L p

As each data source is given as of the month and year of issuance and can
be different, a straight line approach is used for the intermediate months in
between the data points for each data source. lii@ddwo types of return
calculations are utilized. The first technique utilized is a mortdrmonth
return where the percentage difference month is calculated compared with the
month prior. The second technique utilized is a yearyear return whre
the percentage difference month is calculated compared with the same month
the year prior. This YoY method reduces the seasonality of the data if it
exists. All data is calculated and derived based on monthly figures.

For each of the different indeg comprising of different weighting, return
and value types, different time scenarios are performed to see if there are

differences due to major economic events such as the global financial crises.
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The time series scenarios (Timeg)lselected are aslfows: 1) all available
historical information 6.1996.2017; 2) 6.199®.2007; 3) 6.2006.2010; and

4) 6.20106.2017. For each index under the different conditions, statistical
analyses are performed including mean, median, standard deviation and

correhtionto understand the characteristics

4.6 RESULTS AND ANALYSES

While all four scenarios (MoM, YoY, weighted and simple averages) have
been calculated, the most relevant case is the weighted average on a MoM
basis. While YoYis useful to adjust for data that is seasonally driven which
compares the same month year on year such as comparing January 2016 to
January 2017, etc. This is not the case with aircraft values as the value of the
aircraft is not dependent on a particulaonth or season. Thus, MoM is a
more appropriate form of calculating the differences directly from the previous
month and is the focus of the analysis. For comparing weighted average
versus simple average, the case of simple averages results in riaiger,or
higher valued aircraft with the same weighting as smaller, older or lower
valued aircraft. Utilizing the weighted average method, this decreases the
natural bias towards smaller, older and lower valued aircraft by weighting each
case according tis value. As such, the weighted average case is the focal

point of analysis.
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In terms of time frame segments, the data is carved out to four time groups
(Times 14). Time 1 encompasses all of the historical time data available
(6.19966.2017). Time Z2represents the pi@®FC time period. Time 3
represents the period during the GFC and Time 4 represents the time after the
GFC. This is done to show explicitly the effect or not of the GFC had on
aircraft values. With each of the 4 time periods, 5 indegpgesented the 5
different types of aircraft 1) All Aircraft Types, 2) All Narrowbody Aircraft, 3)

All Widebody Aircraft, 4) All Narrowbody Classic Aircraft And 5) All
Narrowbody Next Generation Aircraft. The different indexes are chosen as
they each nmeresent distinct categories for aircraft types in terms of
characteristics. This is used by industry as a general categorization of the
aircraft type. This is also the categories that are used by both the asset
investors and end users for aircraft. brcle of these Indexes, both Market
Values and Base Values are examined as having differing definitional context.

In addition to the Index 1 and Time 1 baselines, the accounting definition
of aircraft depreciation is also used as a baseline for compariddre
definition states that accounting book depreciation provides for a useful life of
25 years with a 15% residual scrap value at the end terminal. That results in
3.4% depreciation per year or 0.283% deprecation per month on a straight line
depreciatio basis. The full MoM summary statistics for Index5Lare found
in Table 9while the full YoY summary statistics for Index5lare found in

Table 10 Figures 469 provides a graphical view of the weighted and
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simple average market and Base Values ohead the MoM Indexes-b over

the 4 different time scenarios.

Baseline Index 1 (all aircraft types) and Time 1 (6.289817)

First, the Index 1 and Time is case is gnat to establish the baselifoe
other comparisons. Looking at the all data emgassing scenario with the
entire historical timeframe, Time 1, along with Index 1 (all aircraft types) on a
MoM basis, the weighted and simple average MV mean are respectively
-0.6327% and-0.4861% and the MV median .3724% and-0.0288%,
respectively. The corresponding standard deviations are 2.6313% and 2.8609%
respectively. For the Base Values, weighted and simple average mean are
respectively -0.4689% and-0.3919% and the median i€.1245% and
-0.2930%, respectively. The corresponding standaxiations are 2.2450%
and 2.7458% respectively. As values for aircraft is decreasing for the most
part as an aircraft ages, a decreasing monthly return figure whether mean or
median is not uncommon as a lower number means a higher decrease in value
and vice versa from the previous month.

The monthly MV and BV mean from the resultant analysis of data set are
higher than compared with the baseline accounting book depreciation method
of 0.283%. The weighted average MV median is higher but BV is lower and
vice versa for simple average where MV median is lower and BV median is

slightly higher. The accounting method is intended to approximate the
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depreciation but clearly the data shows that for mean figures the 0.283% is not
enough but needs to be increasediaced with higher write downs during the

term of the asset life.

Cross Index Comparisons (Timé $.19966.2017)
Index 2 (all narrowbody aircraft)

Having the baseline Index 1 established, the analysis will be move to cross
index comparisons for the other Indexe$ 2nder the Time 1, all historical
time scenario. For Index 2 (all narrowbody aircraft) on a MoM basis, the MV
mean for the weighted anglmple averages are respectivet/3375% and
-0.3858% and the median 9.1830% and-0.0839%, respectively. The
corresponding standard deviations are 2.9181% and 2.7268% respectively for
MV. For the Base Values, weighted and simple averages are respect
-0.1783% and-0.3050% and the median i90.0334% and-0.3553%,
respectively. The corresponding standard deviations 882% and 3.2875%
respectively.

Focusing on the weighted average case, narrowbody aircraft, represented
by Index 2, have lower nrmbhly mean and median compared with the total
population in the Index 1 dataset for both MV and BV cases. The standard
deviation is slightly higher for both BV and MV cases in Index 2 compared
with Index 1. It can be deduced from the data that with dlaeed monthly

mean and median numbers, narrowbody aircraft values depreciate are less than
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the entire population including both narrowbody and widebody aircraft in
Index 1. The standard deviation is slightly higher in Index 2 compared with
Index 1 which mans higher volatility in price deviations for narrowbody
aircraft alone compared with a population set of both narrowbody and
widebody aircraft.

The monthly MV and BV mean from the resultant analysis of data set are
all higher than compared with the baseline accounting book depreciation
method of 0.283% except for weighted average BV mean. The median are all
lower except for weighted average BVsea Even, so it is seems from this
that for narrowbody aircraft, the accounting method needs to be adjusted

upward or faced with higher write downs during the term of the asset life.

Index 3 (all widebody aircraft)

For Index 3 (all widebody aircraft) oa MoM basis, the weighted and
simple average MV mean are respectivéy8324% and0.5698% and the
median is-0.5709% and0.1340%, respectively for MV. The corresponding
standard deviations are 3.0276% and 3.6371% respectively. For the Base
Values, wejhted and simple averages are respectiv@§348% and0.4581%
and the median i€0.2503% and0.1328%, respectively. The corresponding
standard deviations are 2.3332% and 2.8982% respectively.

Focusing on the weighted average case, widebody airepfesented by

Index 3, have higher monthly MV and BV mean and median compared with
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the total population Index 1 dataset. The standard deviation is higher for BV
and MV cases with Index 3 compared with Index 1 as well. It can be deduced
from the data tat with the higher monthly mean and median numbers,
widebody aircraft values depreciate faster on average than the population of
aircraft in Index 1. The standard deviation is slightly higher in Index 3
compared with Index 1 which means higher volatility price deviations
compared to Index 1.

Comparing widebody aircraft Index 3 with the narrowbody Index 2 case,
Index 3 has significantly higher MV and BV mean and median which results in
higher price differences. The standard deviation differences imidVWigher
with Index 3 while BV standard deviation is higher with Index 2. This means
that widebody aircraft represented by Index 3 have slightly higher volatility in
the MV which takes into account market demand considerations compared
with the BV defintion which has the opposite effect.

The monthly MV and BV mean from the resultant analysis of data set are
all higher than compared with the baseline accounting book depreciation
method of 0.283%. Like the narrowbody Index 2 case, the MV median is
highe except for the BV median. With the differences that are significant for
widebody aircraft, again the accounting method needs to be adjusted upward or

faced with higher write downs during the term of the asset life.
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Index 4 (all narrowbody classic araft)

For Index 4 (all narrowbody classic aircraft) on a MoM basis, the weighted
and simple average MV mean are respectivel§287% and0.5985% and the
MV median is-0.1769% and-0.2379%, respectively. The corresponding
standard deviations are 3.887480d 3.6736% respectively. For the Base
Values, weighted and simple averages are respecti@ely05% and0.4434%
and the median is 0.0255% ar@l3053% respectively. The corresponding
standard deviations are 3.5723% and 5.1710%, respectively.

Focusingon the weighted average case, older narrowbody classic aircraft,
represented by Index 4, have lower monthly MV and BV mean and median
compared with the total population in Index 1. The standard deviation is
significantly higher for BV and MV cases withdex 4 compared with Index 1.

It can be deduced from the data that with the lower monthly mean and median
numbers, older narrowbody classic aircraft values depreciate slower than the
population of aircraft types in Index 1This is surprising result givethe age
of the aircraft types in Index 4 is higher than the average of those in the
population Index 1. The standard deviation is significantly higher in Index 4
compared with Index 1 which means higher volatility in the price deviations.
This logicalas expected given the older age and technological profile of the
Index compared with the aircraft types included in the other Indexes.
Compared with the all narrowbody aircraft Index 2, the data analysis is a

bit more mixed. Older narrowbody classics drd4 MV has significantly
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higher mean but the median figures slightly lower. Similarly for the BV
comparisons, Index 4 mean is slightly lower and median is higher than Index 2.
These results in mixed signals for older narrowbody classic aircraft compared
with the subset of narrowbody aircraft and conclusions cannot be easily
attributed. There exists a large difference in MV mean figures which infers
that market demand dynamic differences are very large for Index 4 versus
Index 2. The standard deviatioaie higher for Index 4 than Index 2 for MV
and BV which means higher volatility in the price movements.

Compared with the all widebody aircraft Index 3, older narrowbody
classics Index 4 MV and BV mean and median are all lower. The standard
deviations e higher for Index 4 than Index 3 for MV and BV which means
higher volatility in the price movements. While the lower mean and median
figures for Index 4 comparatively is not surprising, what is interesting is that
the standard deviations for older classarrowbody aircraft are even greater
than those of widebody aircraft.

The monthly MV mean is higher than compared with the baseline
accounting book depreciation method of 0.283% but all other metrics
including BV median and BV mean and median are low&¥ith the different
mixed indicators, it is hard to infer any adjustments to the accounting methods

in this case.
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Index 5 (all narrowbody NG aircraft)

For Index 5 (all narrowbody NG aircraft) on a MoM basis, the MV mean
for the weighted and simple aages are respectivel.2426% and0.1775%
and the median is0.2028% and-0.0623%, respectively for MV. The
corresponding standard deviations are 2.6168% and 2.4663% respectively.
For the Base Values, weighted and simple averages are respe€li@®B84%
and-0.1433% and the median 48.1551% and 0.1091%, respectively. The
corresponding standard deviations are 2.6670% and 2.3600%, respectively.

Focusing on the weighted average case, newer narrowbody NG aircraft
Index 5 have lower monthly MV and BWMean compared with the total Index.
The Index 5 median figure is lower for MV and slightly higher for BV. The
standard deviation is higher for the BV case and slightly lower in the MV case
for Index 5 compared with Index 1. It can be deduced fromdhettiat with
the lower monthly mean numbers, newer age and technology profiled
narrowbody NG aircraft values depreciate slower than the population in Index
1. The standard deviation results are mixed comparing Index 5 with Index 1,
which means lower maek volatility in price deviations from a BV definition
point of view.

Compared with all narrowbody aircraft Index 2, newer narrowbd®y
Index 5 has lower MV mean, higher BV mean and higher MV and BV median
figures. These have conflicting signals to make any significant inferences in

terms of price depreciation. The standard deviations for MV and BV are all
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lower with narrowbody airaft NG Index 5. The volatility for newer profiled
narrowbody aircraft can be inferred to be lower than the all narrowbody
aircraft Index 2.

Comparing Index 5 with older classic types of narrowbody aircraft in Index
4, Index 5 has much lower MV mean atiglstly higher BV mean. Similarly,
Index 5 has higher MV median figures and the opposite for the BV case. The
standard deviations are also much lower with Index 5 for the MV and BV
cases. While the conflicting information is difficult to infer in terofsa
price depreciation view, it can be inferred that Index 4 has higher volatility
which is in line with current thinking that older assets are more volatile than
newer assets controlled by aircraft type.

Finishing the comparison analysis with widebodgraft Index 3, Index 5
has much lower MV and BV mean and median cases. The standard
deviations are lower for MV and higher for BV for Index 5. It means that
narrowbody NG aircraft Index 5 has slower depreciation than widebody
aircraft Index 3 but stamdd deviation under the MV market dynamic case is in
line with the industry thinking but the increased volatility in the BV case is
surprising.

The monthly MV mean and median and BV median are lower than
compared with the baseline accounting book deprenianethod of 0.283%.

The majority is lower than the accounting depreciation standard. It is
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recommended that the accounting method needs to be adjusted downward or

faced with a higheResidualValue at the terminal of the asset life.

Cross Time Compé#ons Groups
Index 1 (all aircraft types)

There are some interesting observations that arise from further analyzing
the time subsets data. Comparing the different periods, Tithewth the
entire period, l ndex 106s MVethae@ame and
1in Time 2 (6.1996.2007) before the GFC and higher one for Time 3 during
the GFC before increasing still for Time 4 (6.268.2017). The standard
deviation in decreased significantly in Time 3 and increased in Time 4 above
Time 2. This inérs that pre GFC Time 2 had lower volatility than the
historical figure in Time 1 and also had increased volatility after the GFC in
Time 4.

BV moved differently where the MV mean decreased in Time 3 and
increased significantly in Time 4 above Time 1 @d The standard deviation
only slightly increased for Time 3 and Time 4. While there is no one clear
signal, this does show that increased volatility during the GFC in BV and the
increased MV and BV volatility in Time 4 compared to-@EC Time 2 and
historical Time 1. In addition, the depreciation increased post the GFC in

Time 4 than the period before GFC in Time 2.
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Index 2 (all narrowbody aircraft)

Comparing across the time subsets f
median and standard deviation for Tithare all less than the entire historical
period Time 1. Time 3, all the metrics increased significantly except for
standard deviation MV where it decreased slightly. In Time 4, mean and
median decreased for all except for BV mean which decreased.da8tan
deviation in Time 4 increased for MV but decreased for BV. During GFC
Time 3, price depreciation increased significantly. Volatility only increased
for MV while BV decreased. Post GFC, there is a price depreciation and
volatility divergence betweekV and BV.

Compared to Index 1 in Time 3, both MV mean and median increased in
Time 2 but divergence in Time 4 where Index 1 increased while Index 2
decreased. Volatility acted similarly in Index 1 and 2 with a decrease in Time
3 and increase in Time 4BV acted similarly between Index 1 and 2 with BV
mean decreased and increased in Time 3 and 4 respectively. Volatility
diverged where after the increase in Time 3, Index 1 increased while Index 2

decreased in Time 4.

Index 3 (all widebody aircraft)
Comparing across the time subsets fo
median and standard deviation for Time 2 are all less than the entire historical

period Time 1. Time 3, all the metrics increased significantly except for
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standard deviation MV where it decreds In Time 4, mean and median
increased for all except for BV median which decreased. Standard deviation
in the Time 4 increased for MV and BV. During GFC Time 3, price
depreciation increased significantly. Volatility decreased for MV while BV
increagd slightly. Post GFC, there is increased price depreciation and
increased volatility as well.

The trends are very similar in Index 3 compared to Index 1 including mean,
median and volatility. Compared to Index 2, the MV price deviation is
similar to Incex 3 in Time 3 but while Index 3 increased further in Time 4,
Index 2 decreased. Volatility is less for Index 3 than Index 2 in Time 3 and it

is reversed in Time 4. BV exhibited behaved differently compared to MV.

Index 4 (all narrowbody classic aircfa

Comparing across the time subsets
median and standard deviation for Time 2 are all less than the entire historical
period Time 1. Time 3, all the metrics increased significantly except for
standard deviation MV where iedreased. In Time 4, MV median, BV mean
and median increased while the MV mean decreased. Standard deviation in
Time 4 increased for MV but decreased for BV. During GFC Time 3, price
depreciation increased significantly. Volatility decreased for MVievBV

increased. Post GFC, there is a price depreciation and volatility divergence
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between MV and BV as MV price depreciation slowed and volatility increased
and vice versa for BV.

Compared to others, the price depreciation and volatility is the hifgrest
Index 4 in Time 3 as well as the price depreciation difference between Time 2.
During Time 4, price depreciation contracted towards the mean in Time 1 but
volatility increased similarly to Index 1. The trends are similar to Index 2 but

all the figures are more pronounced.

Index 5 (all narrowbody NG aircraft)

Comparing across the time subsets
median and standard deviation for Time 2 are all higher than the entire
historical period Time 1 except for MV median and standard deviation. Time 3,
MV mean and median increased while BV meam median decreased.
Volatility in Time 3 increased for MV and BV. In Time 4, MV mean and
median decreased while BV mean and median increased. Standard deviation
in Time 4 increased for MV but decreased for BV. During GFC Time 3,
price depreciationnicreased only slightly. Volatility also only increased
slightly for MV and more for BV. Post GFC, there is a price depreciation and
volatility divergence between MV and BV as MV price depreciation slowed
and volatility increased and vice versa for BV. ongpared to others, the price
depreciation is the lowest for Index 4 in Time 3 but for volatility, the lowest is

Index 1.
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Correlations Between MV and BV

The correlation between MV and BV varies between the different index
and time groups. For the Time 1 case, the correlation is 0.5408 for the Index
1 weighted average case. Index 2 decreases slightly to 0.5071 and widebody
aircraft Index 3 shows 0.6039.Breaking down the narrowbody subsets,
classic narrowbody aircraft Index 4 is low at 0.3207 while Index 5 is higher at
0.6765. Comparing Index 1 among the time subsets Tithdtdncreases to
0.6006, 0.6313 and 0.4759 respectively. This similar trendslightly
increased correlation in Time 3 while a decrease in Time 4 is exhibited in
Index 15 but Index 3 has a higher peak with its correlation increasing to
0.7413 in Time 3. This peak is similar to Index 5 which exhibits the highest
correlation amonghe Indexes both in Time 1 and also the highest among the
Indexes in Time 4, where Time 2 correlation is 0.8738, Time 3 is 0.8592 and
Time 4 falls to 0.4345. Index 4 is the lowest correlations among the Indexes
in each of the Time scenarios.

Index 5 isthe new and the newest aircraft where the market values and
BaseValues tend to be similar in many cases which partially explain some of
these observations. The opposite 1is
aircraft and low correlation between MV andVB While there is some

correlation among the different Indexes in the entire term, they do not exhibit
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high degrees of correlation between the two value definitions. Time 3

exhibits the highest correlations compared to the other Time groups.

4.7 CONCLUSION

Through these analyses, there are many observations. To establish the
baseline case consisting of all aircraft types Index 1 for the entire time frame,
Time 1 (6.19965.2017). The MoM weighted average MV mear0i$327%,
median is-0.3724% and stalard deviation is 2.6313%. The MoM weighted
average BV mean i€.4689%, median i90.1245% and standard deviation is

2.2450%.

Cross Index Comparisons (Timé $.19966.2017)

Index 2 MoM weighted average MV mean-03375%, median i9.1830%
and stadard deviation is 2.9181%. The MoM weighted average BV mean is
-0.1783%, median i80.0334% and standard deviation is 2.992%. The data
suggests the lower monthly mean and median numbers, narrowbody aircraft
values depreciate are less than the entirelptipa including both narrowbody
and widebody aircraft in Index 1. The standard deviation is slightly higher in
Index 2 compared with Index 1 which means higher volatility in price
deviations for narrowbody aircraft alone compared with a population set of

both narrowbody and widebody aircraft.
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Index 3 MoM weighted average MV mean©8324%, median i9.5709%
and standard deviation is 3.0276%. The MoM weighted average BV mean is
-0.6348%, median i.2503% and standard deviation is 2.3332%. It can be
deduced from the data that with the higher monthly mean and median numbers,
widebody aircraft values depreciate faster on average than the population of
aircraft in Index 1. In addition, volatility in price deviations is slightly higher
in Index 3 comparewith Index 1. Compared with narrowbody Index 2 case,
widebody aircraft Index 3 also depreciate faster while there is a divergence in
volatility which is higher in MV while
MV which takes into account market dematcmhsiderations compared with
the BV definition which has the opposite effect.

Index 4 MoM weighted average MV mean@6287%, median i9.1769%
and standard deviation is 3.8874%. The MoM weighted average BV mean is
-0.1705%, median is 0.0255% andrstard deviation is 3.5723%. It can be
deduced from the data that with the older narrowbody classic aircraft Index 4
values depreciate slower and have higher volatility than the population of
aircraft types in Index 1. This is surprising result givenate of the aircraft
types in Index 4 is higher than the average of those in the population Index 1
while its logical result that standard deviation is higher.

When Index 4 is compared with the all narrowbody aircraft Index 2, the
data analysis is a bitone mixed. Index 4 MV mean depreciates significantly

faster while with median depreciates slower and the vice versa for the BV case.
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These results in mixed signals for older narrowbody classic aircraft compared
with the subset of narrowbody aircraft awdnclusions cannot be easily
attributed. It can be inferred that market demand dynamic differences are
very large for Index 4 versus Index 2 due to the large differentials in MV mean
figures. Volatility is found to be higher for narrowbody classic aftdralex

4 than all narrowbody aircraft Index 2.

Index 4 has slower depreciation along with higher volatility compared with
the all widebody aircraft Index 3. While the lower mean and median figures
for Index 4 comparatively is not surprising, what itermesting is that the even
greater volatility for older classic narrowbody aircraft compared to widebody
aircraft.

Index 5 MoM weighted average MV mean-02426%, median i9.2028%
and standard deviation is 2.6168%. The MoM weighted average BV mean is
-0.3834%, median i€0.1551% and standard deviation is 2.6670%. It can be
deduced from the data that with the lower monthly mean numbers, newer age
and technology profiled narrowbody NG aircraft values depreciate slower than
the all aircraft types in Indel. The volatility figures have mixed results with
Index 5 having a higher BV figure and slightly lower MV volatility.

Compared with all narrowbody aircraft Index 2, newer narrowbody NG
Index 5 has lower MV mean, higher BV mean and higher MV and BManed
figures. These have conflicting signals to make any significant inferences in

terms of price depreciation. The volatility for newer profiled narrowbody
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aircraft Index 5 can be inferred to be lower than the all narrowbody aircraft
Index 2.

Index 5 ha mixed results of lower MV mean and higher BV mean
compared with older classic types of narrowbody aircraft in Index 4. While
the conflicting information is difficult to make price depreciation conjectures,
it can be inferred that Index 5 has lower vititgtthan Index 4 which is in line
with the thinking that older assets are more volatile than newer assets
controlled by aircraft type. It means that narrowbody NG aircraft Index 5 has
slower depreciation than widebody aircraft Index 3 but volatilityeuride MV
market dynamic case is in line with the industry thinking but the increased
volatility in the BV case is surprising.

The accounting definition of aircraft depreciation is also used as a baseline
for comparison. The definition represents 3.4%rdeiation per year or
0.283% deprecation per month on a straight line depreciation basis. For the
all aircraft types Index 1, MV and BV value depreciation is mostly higher than
this standard and needs to be adjusted higher depreciation or there is higher
likelihood of write downs during the term of the asset life. This is the case
for all narrowbody aircraft Index 2 and all widebody aircraft Index 3 as well.
For narrowbody classic aircraft Index 4, the results provided mixed indicators
which could prouile any recommendations on adjustments while Index 5
results showed a need to adjust downward the monthly depreciation rate.

Overall, Index 13 shows the need to have a higher depreciation standard for
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aircraft assets to better match the actual movementwicng over time.
This data suggests that depreciation is higher overall and that useful age of
aircraft assets are less than 25 years.

The results suggest that thmin hypothesis is correct that aircraft market
represented by All Aircraft Types Indel MoM WA MV have higher value
depreciation compared to the accounting depreciation of 0.283% per month.
I ndex 106s respective MaosM.6IEA-0M30Mme an i n
-0.7875%,0.8094%. In terms of the second part of the main hypothesis, the
data also suggests this is correct as standard deviation is less than 3%
throughout the four time segments.

The data suggests some mixed results for the second hypothesis.
Looking at MoM WA MV case, narrowbodgircraft Index 2 has lower value
depreciation throughout the four time segments than widebody aircraft. In
analyzing the standard deviation, narrowbody aircraft is lower for all the time
segments except for the Time 3 case. While there is one devraflome 3
standard deviation, the data suggests that most of the second hypothesis is
correct.

The data suggests mixed results for the third hypothesis. Looking at
MoM WA MV case, narrowbody NG aircraft has lower value depreciation
than narrowbody classiaircraft as well as narrowbody aircraft in all the
periods except for Time 2. For standard deviation, narrowbody NG aircraft is

lower in all time segments compared with narrowbody classic aircraft. In
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comparison to narrowbody aircraft, narrowbody NG Hhewer standard
deviation in all the periods except for Time 3. While there are deviations in
Time 2 for the value depreciation for both narrowbody classic and narrowbody
aircraft and Time 3 standard deviation for narrowbody aircraft, the data
suggests @t most of the third hypothesis is correct.

The data suggests mixed results for the fourth hypothesis. For the first
part looking at MoM WA MV case, the five aircraft market segments has
lower value depreciation in the p&~C period Time 2 than during érpost
the GFC in Time 3 and Time 4, respectively for Index 1, 3 and 4 while for
Index 2 and 5Time 4 is lower than Time 3. As for standard deviation, Time
2 is the lowest for Index 5 while for Index4l Time 3 is lower than Time 2.
This suggests theath partially supports the first part of tfoairth hypothesis.
Looking at the Index 1 results, the overall aircraft market has lower value
depreciation in Time 2 than the other times while for most Indexes, Time 3 the
standard deviation is the lowest.

For the second part of thfeurth hypothesis, Index 2, 4, 5 have higher
value depreciation during the GFC in Time 3 than the other periods but Time 4
is higher for Index 1 and 3. For standard deviation, Time 3 is not the highest
relative figure as Time 4 the highest for all Index-%2. The data does not
support the second part of tieurth hypothesis. Looking at the Index 1

results, the overall aircraft market has the higher value depreciation in Time 4
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than the other times while for all Indexes, Tirhalso has the highest standard

deviation.

Cross Time Comparisons Groups
Index 1 (all aircraft types)

There are some interesting observations that arise from further analyzing
the time subsets data. Before the GFC, represented by Time 2, is generally a
period of lower price depreciation and lower volatility. During the GFC as
represented by Time 3, there is increased price depreciation for MV and lower
for BV while volatility decreased significantly for MV and increased slightly
for BV. Post GFC, remsented by Time 4, price depreciation increased
significantly especially compared to Time 2 and 1. Volatility increased
during Time 4. This infers that pre GFC Time 2 had lower volatility than the
historical figure in Time 1 and also had increased Jdiatfter the GFC in

Time 4.

Index 2 (all narrowbody aircraft)

Comparing across the time subsets for Index 2 in Time 3, price
depreciation increased while volatility decreased slightly while rebounding in
Time 3. Post GFC there is a price depreciatonl volatility divergence
between MV and BV. Compared to Index 1 in Time 3, MV price

depreciation increased in Time 2 but diverged in Time 4 where Index 1
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increased while Index 2 decreased. Volatility acted similarly in Index 1 and 2
with a decrease inime 3 and increase in Time 4. BV acted similarly
between Index 1 and 2 but volatility diverged where after the increase in Time

3, Index 1 increased while Index 2 decreased in Time 4.

Index 3 (all widebody aircraft)

Index 3 cross time comparison resw@te similar to Index 2. During GFC
Time 3, price depreciation increased significantly. Volatility decreased for
MV while BV increased slightly. Post GFC there is increased price
depreciation and increased volatility as well. The trends are very similar
Index 3 compared to Index 1 including mean, median and volatility.
Compared to Index 2, the MV price deviation is similar to Index 3 in Time 3
but while Index 3 increased further in Time 4, Index 2 decreased. Volatility
is less for Index 3 than IndeXin Time 3 and it is reversed in Time 4. BV

exhibited behaved differently compared to MV.

Index 4 (all narrowbody classic aircraft)

Index 4 cross time comparison results are similar to Index 2. During GFC
Time 3, price depreciation increased sigrifily. Volatility decreased for
MV while BV increased. Post GFC there is a price depreciation and volatility
divergence between MV and BV as MV price depreciation slowed and

volatility increased and vice versa for BV. Compared to others, the price
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depreiation and volatility is the highest for Index 4 in Time 3 as well as the
price depreciation difference between Time 2. During Time 4, price
depreciation contracted towards the mean in Time 1 but volatility increased
similarly to Index 1. The trends asémilar to Index 2 but all the figures are

more pronounced.

Index 5 (all narrowbody NG aircraft)

Comparing across the time subsets
median and standard deviation for Time 2 are all higher than the entire
historical period Tine 1 except for MV median and standard deviation. Time
3, MV mean and median increased while BV mean and median decreased.
Volatility in Time 3 increased for MV and BV. In Time 4, MV mean and
median decreased while BV mean and median increased. Staled&tion
in Time 4 increased for MV but decreased for BV. During GFC Time 3,
price depreciation increased only slightly. Volatility also only increased
slightly for MV and more for BV. Post GFC there is a price depreciation and
volatility divergence btween MV and BV as MV price depreciation slowed
and volatility increased and vice versa for BV. Compared to others, the price
depreciation is the lowest for Index 4 in Time 3 but Index 1 volatility is the

lowest.
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Correlation Between MV and BV

The correlation between MV and BV varies between the different index
and time groups. While there is some correlation among the different Indexes
in the entire period, the data does not exhibit high degrees of correlation
between the two value definitiois general except for Index 5, the highest
correlation among the indexes. Time 3 exhibits the highest correlations
compared to the other Time groups while a decreased correlation is exhibited
in Index 25 in Time 4.  Index 4 exhibited the lowest cortiela between the
Indexes in the Time groups. Index 5 is the new and the newest aircraft where
the market values anBaseValues tend to be similar in many cases which
partially explain some of these observations. The opposite is viewed in
regardstolnde 46s ol der aircraft and | ow cor

The data suggests mixed results for the fifth hypothesis. For the first part
of the hypothesis that there is slight to moderate correlation between MV and
BV for the aircraft types throughoutdhfour time segments is found to be
supported for all the Index and Time scenarios except for the high correlation
found in Index 56s Time 2 and 3. The
hypothesis.

For the second and third parts of the hypotheie highest relative
correlation occursluring preGFC Time 2 while the lowest is during the GFC
Time 3. The data suggests that Time 2 is the highest relative correlation for

all Indexes except for Index 3, where Time 3 is the highest relative correlation.
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The data suggests that Time 4 is the lowelsttive correlation for all Indexes
except for Index 4 where Time 3 is lowest relative correlation. The data does

not support the third part of the hypothesis. The lowest correlation between

MV and BV is after the GFC Time 4
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Table 6i Value Definitions (International Socigtof Transport Aircraft
Trading 2013)

Base Valugthe appraisé@s opinion of the underlying economic value of an
aircraft in an open, unrestricted, stable market environment with a
reasonable balance of supply and demand and asstuth consideration

of i ts AhigheAn ainrdc rbaefsttd suskBasoe Val u
historical trend of values and in the projection of value trends and
pr esumes -leagth, cash mansaction between willing, able and
knowledgeable partiesacting prudently, with an absence of duress and
with a reasonable period of time available for marketing. In most cases,
the Base Value of an aircraft assumes its physical condition is average for
an aircraft of its type and age and its maintenance states is at midife,
mid-time (or benefiting from an abov@/erage maintenance status if it is
new or nearly new, as the case may be).

Market Value or Fair Market Valueor Current Market Valuef the value
pertains to the time of the analysis, is tippraiseés opinion of the most
likely trading price that may be generated for an aircraft under the market
circumstances that are perceived to exist at the time in question. Market
Value assumes that the aircraft is valued for its highest, best uséhehat
parties to the hypothetical sale transaction are willing, able, prudent and
knowledgeable and under no unusual pressure for a prompt sale and that
the transaction would be negotiated in an open and unrestricted market on
an alength basis, for casbr equivalent consideration and given an
adequate amount of time for effective exposure to prospective buyers.
Residual Values the value of an aircraft, engine or other item at a future
date, often used in connection with the conclusion of a lease term.

Distress ValugForced Sale Valud.iquidation Valueare terms to describe

the appraisé&s opinion of the price at which an aircraft (or other assets
such as an engine or spare parts) could be sold in a cash transaction under
abnormal conditions typically an artificially limited marketing time
period, the perception of the seller being under duress to sell, an auction, a
liquidation, commercial restrictions, legal complications, or other such
factors that materially reduce the bargaining leveigbe seller and give
prospective buyers a significant advantage that can translate into heavily
discounted actual trading prices. Depending on the nature of the
assignment, the appraiser may be asked to qualify his opinion in terms of
disposition withina specified time period, for example 60 days, 90 days or
six months as the needs may be. Apart from the fact that the seller is
uncommonly motivated, the parties to the transaction are otherwise
assumed to be willing, able, prudent and knowledgeableagatiating at
arm®-length, normally under the market conditions that are perceived to
exist at the time, not an idealized balanced market.
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Securitized Valuer LeaseEncumbered Value s t he apprai sero
the value of an aircraft, under leasejegi a specified lease payment stream
(rents and term) and estimated future residual value at lease termination
and an appropriate discount rate.

Salvage Valués the actual or estimated selling price of an aircraft, engine

or major assembly based on théueaof marketable parts and components
that could be salvaged for-use on other aircraft or engines. The value
should be determined and stated in such a way to make clear whether it
includes adjustment for removal costs.

Scrap Values the actual or ¢isnated market value of an aircraft, engine or
major assembly based solely on its metal or other recyclable material
content with no saleable reusable parts or components remaining. The
scrap value is usually expressed as net of removal and disposal dosts
some cases scrap value could be zero if the dismantling and disposal costs
are high, as for example hazardous materials or composite assemblies that
might be impossible to recycle.

Table 7i Various Kinds of Appraisal@nternational Socigtof Transport
Aircraft Trading 2009)

To determine the value of the aircraft for sale or lease;

To determine present and future aircraft value for loan collateral;

To determine future value of aircraft for establishing residual insurance
premiums;

To determir future value of aircraft as a basis for lease rates;

To determine airline fleet values to support equity stock offerings, values
in mergers, bankruptcies, etc.;

To determine aircraft values as a basis for state and local property taxes;
To determine vales acceptable to the IRS of contributions to entities such

as aviation schools and museums.
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Table 8 Representative A33B00 Historical Valuation @apshot As Of
December 31, 1999

Manufact Engines Hush

Airbus  CF6-80F

Manufacturer Type
Airbus A330
(Figures in $mm)
Current
YR.OF Market Distressed
MFGR  Value Value
" 1999 " 1999
1992 XXX XXX
1993 XX.XX XX XX
1994 XXX XX XX
1995 XXX XXX
1996 XXX XXX
1997 XX XX XX.XX
1998 XX XX XK XX
1999 XXX XXX

2005

EFIS  FADAC MTOW Thrust Other
"478400
Model  Engine(s)
300 CF6-B0E1A1,PWA4164/4168 or Trent768/772
Base
Values
" 1999 " 2000 " 2001 " 2002 2003 2004 "

TOW (Ibs.)
478400

2006 2007 ~ 2008
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" 2010

XXXX
XXX
XKXK
XKXK
XXX
XKXX
XKXX
XKXK



Table 9i Index 15, Time Scenaos 1-4 MoM Summary Statistics

Time Scenario

1
6.1996-6.2017

Index 1 - All Aircraft MoM Summary Statistics

2
6.1996- 6.2007

3
6.2007-6.2010

4
6.2010-6.2017

Time
Weighted Ave Simple Ave Weighted Ave Simple Ave Weighted Ave Simple Ave Weighted Ave Simple Ave
n 40,507 40,507 12,015 12,015 7,243 7,243 21,249 21,249
mv:
Min (10.2745%) (9.8618%) (10.2745%) (9.8618%) (5.2569%) (4.9216%) (8.0354%) (7.9413%)
Mean (0.6327%) (0.4861%) (0.4730%) (0.3223%) (0.7875%) (0.7920%) (0.8094%) (0.5861%)
Deviati 26313% 2.8609% 2.6050% 2.0581% 1.5157% 1.2822% 2.9732% 4.1209%
Median (0.3724%) (0.0288%) (0.0241%) 0.0077% (0.4361%) (0.1351%) (0.8896%) (1.3562%)
Max 11.8712% 11.0411% 11.8712% 9.8277% 3.1365% 0.4146% 9.1773% 11.0411%
BV:
Min (8.8619%) (10.1799%) (8.8619%) (8.5110%) (6.7726%) (5.8450%) (6.8954%) (10.1799%)
Mean (0.4689%) (0.3919%) (0.3864%) (0.3451%) (0.2164%) (0.2765%) (0.7084%) (0.4968%)
Deviati 2.2450% 27458% 2.0497% 1.6668% 2.3571% 1.5952% 2.4174% 4.1405%
Median (0.1245%) (0.2930%) (0.0742%) (0.0340%) (0.0890%) (0.1047%) (0.3877%) (0.8605%)
Max 9.8949% 22.4800% 6.2668% 6.6671% 4.2472% 3.0909% 9.8949% 22.4800%
Correlation MV_BV 0.5408 0.5978 0.6006 0.7012 0.6313 0.5198 0.4759 0.5767
Index 2 - All Narrowbody Aircraft MoM Summary Statistics
Time Scenario 1 2 3 4
Time 6.1996-6.2017 6.1996- 6.2007 6.2007-6.2010 6.2010-6.2017
Weighted Ave Simple Ave Weighted Ave Simple Ave Weighted Ave Simple Ave Weighted Ave Simple Ave
n 21,684 21,684 6,817 6,817 3738 3,738 11,129 11,129
mv:
Min (7.5487%) (7.7940%) (7.5487%) (6.9535%) (6.3823%) (6.1923%) (7.4076%) (7.7940%)
Mean (0.3375%) (0.3858%) (0.2752%) (0.2163%) (0.8314%) (0.9820%) (0.2381%) (0.3932%)
Standard Deviation 29181% 2.7268% 2.9154% 2.4050% 2.3214% 2.1042% 3.0994% 3.3071%
Median (0.1830%) (0.0839%) (0.0219%) 0.1259% (0.8414%) (0.3793%) (0.3739%) (0.8072%)
Max 18.9991% 17.7589% 18.9991% 17.7589% 3.8151% 4.0366% 10.8101% 10.2017%
BV:
Min (11.1762%) (11.5597%) (11.1762%) (9.6318%) (9.0393%) (8.1191%) (7.6968%) (11.5597%)
Mean (0.1783%) (0.3050%) (0.1504%) (0.2394%) 0.3198% (0.3083%) (0.4455%) (0.4248%)
Standard Deviation 2.9292% 3.2875% 2.7586% 1.9589% 4.0798% 2.8496% 2.4942% 4.7483%
Median (0.0334%) (0.3553%) 0.0118% (0.0437%) 0.5892% (0.4355%) (0.3570%) (0.7230%)
Max 18.9991% 221773% 15.5275% 11.2055% 8.9263% 6.0484% 8.9147% 22.1773%
Correlation MV_BV 0.5071 0.3779 0.6172 0.6322 0.6097 0.5824 0.3553 0.2472
Index 3 - All Widebody Aircraft MoM Summary Statistics
Time Scenario 1 2 3 4
Time 6.1996-6.2017 6.1996- 6.2007 6.2007-6.2010 6.2010-6.2017
ig Ave Simple Ave igl Ave Simple Ave ig Ave Simple Ave Weighted Ave Simple Ave
n 18,820 18,820 5,199 5,199 3,508 3,508 10,115 10,115
Mv:
Min (11.9864%) (13.9115%) (11.9864%) (13.9115%) (5.1791%) (4.3236%) (8.8526%) (11.4233%)
Mean (0.8324%) (0.5698%) (0.6489%) (0.4111%) (0.8677%) (0.6317%) (1.0897%) (0.7313%)
Standard Deviati 3.0276% 3.6371% 2.8309% 2.4281% 1.9170% 1.4201% 3.5095% 5.3533%
Median (0.5709%) (0.1340%) (0.1555%) 0.0482% (0.6655%) (0.3335%) (1.3975%) (1.5799%)
Max 13.8674% 17.7728% 8.1385% 3.7627% 3.7196% 1.4257% 13.8674% 17.7728%
BV:
Min (9.0328%) (10.2729%) (9.0328%) (10.2729%) (5.8542%) (4.2397%) (7.8620%) (9.1632%)
Mean (0.6348%) (0.4581%) (0.5358%) (0.4249%) (0.5373%) (0.2492%) (0.8168%) (0.5513%)
Standard Deviati 2.3332% 2.8982% 2.0459% 1.8016% 2.2498% 1.5230% 2.6986% 4.3063%
Median (0.2503%) (0.1328%) (0.0958%) (0.1325%) (0.5292%) 0.1618% (0.3710%) (0.8063%)
Max 11.9264% 22.7030% 4.6610% 2.4313% 4.7332% 2.0859% 11.9264% 22.7030%
Correlation MV_BV 0.6039 0.7690 0.6794 0.8257 0.7413 0.7671 0.5204 0.7550
Note: Index 3 data starts from 2.1997

Time Scenario

1
6.1996-6.2017

2
6.1996- 6.2007

Index 4 - All Narrowbody Classic Aircraft MoM Summary Statistics

3
6.2007-6.2010

4
6.2010-6.2017

Time
Weighted Ave Simple Ave Weighted Ave Simple Ave Weighted Ave Simple Ave Weighted Ave Simple Ave
n 14,309 14,309 5,154 5,154 2,575 2,575 6,580 6,580
Mv:
Min (10.4857%) (11.8900%) (8.6975%) (8.4228%) (9.4386%) (10.5345%) (10.4857%) (11.8900%)
Mean (0.6287%) (0.5985%) (0.3074%) (0.4001%) (1.7808%) (1.3630%) (0.6632%) (0.5828%)
Standard Deviation 3.8874% 3.6736% 3.8871% 3.4704% 3.1797% 2.9790% 4.0363% 4.1408%
Median (0.1769%) (0.2379%) (0.0427%) (0.0333%) (0.4436%) (0.4284%) (0.5869%) (0.9381%)
Max 27.6055% 27.5382% 27.6055% 27.5382% 2.3868% 3.4204% 11.8470% 12.2305%
BV:
Min (11.8045%) (19.5453%) (11.8045%) (8.9755%) (9.3996%) (7.4767%) (9.1816%) (19.5453%)
Mean (0.1705%) (0.4434%) (0.0701%) (0.3918%) 0.4505% (0.4211%) (0.6101%) (0.5512%)
Standard Deviation 3.5723% 5.1710% 3.3171% 2.3003% 4.3606% 2.4066% 3.4892% 8.2787%
Median 0.0255% (0.3053%) 0.0675% 0.0139% 0.4801% (0.5750%) (0.6027%) (1.3671%)
Max 20.6740% 42.8158% 20.6740% 12.3700% 9.6904% 4.7192% 11.8196% 42.8158%
Correlation MV_BV 0.3207 0.2856 0.4906 0.5272 0.0571 0.2878 0.2307 0.2522
Index 5 - All Narrowbody NG Aircraft MoM Summary Statistics
Time Scenario 1 2 3 4
Time 6.1996-6.2017 6.1996- 6.2007 6.2007-6.2010 6.2010-6.2017
ig Ave Simple Ave ig Ave Simple Ave ig Ave Simple Ave Weighted Ave Simple Ave
n 8,054 8,054 1,511 1,511 1,134 1,134 5,400 5,409
mv:
Min (8.8196%) (8.5707%) (8.8196%) (8.3554%) (5.4493%) (4.3414%) (7.7385%) (8.5707%)
Mean (0.2426%) (0.1775%) (0.3512%) (0.0287%) (0.3842%) (0.5844%) (0.0708%) (0.1528%)
Standard Deviation 2.6168% 2.4663% 2.2615% 1.8520% 2.6127T% 1.9534% 2.9245% 3.1208%
Median (0.2028%) (0.0623%) (0.1081%) 0.3006% (0.4164%) (0.5290%) (0.2082%) (0.5708%)
Max 10.4915% 12.6543% 6.9616% 6.5970% 5.6921% 3.4005% 10.4915% 12.6543%
BV:
Min (9.2265%) (8.9584%) (9.2265%) (8.7541%) (9.0960%) (8.9584%) (8.5839%) (7.1403%)
Mean (0.3834%) (0.1433%) (0.4552%) (0.0466%) (0.2383%) (0.1954%) (0.3693%) (0.2346%)
Standard Deviation 2.6670% 2.3600% 2.4419% 2.0655% 3.6603% 2.9645% 2.3358% 2.3449%
Median (0.1551%) 0.1091% (0.3276%) 0.1901% 0.0180% (0.2186%) (0.1253%) (0.1703%)
Max 7.9271% 7.8473% 7.8990% 7.8473% 7.9271% 7.6919% 7.5610% 7.0396%
Correlation MV_BV 0.6765 0.6010 0.8738 0.8247 0.8592 0.8319 0.4345 0.4389

Note:

Index 5 data starts from 10.1999
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Table 10i Index 15, Time Scen@os 1-4 YoY Summary Statistics

Index 1 - All Aircraft YoY Summary Statistics

Time Scenario 1 2 3 4
Time 6.1996-6.2017 6.1996-6.2007 6.2007-6.2010 6.2010-6.2017
Weighted Ave Simple Ave Weighted Ave Simple Ave Weighted Ave Simple Ave Weighted Ave Simple Ave
n 40,507 40,507 12,015 12,015 7,243 7,243 21,249 21,249
Mv:
Min (17.3111%) (18.8734%) (17.3111%) (18.8734%) (16.2065%) (17.8841%) (11.8674%) (16.6675%)
Mean (4.6253%) (6.9297%) (3.1340%) (4.4320%) (5.3550%) (7.6586%) (6.3532%) (9.9548%)
Deviati 4.8758% 6.1592% 5.4652% 6.7955% 6.0326% 6.9198% 1.6679% 1.9222%
Median (5.2979%) (8.1317%) (1.2845%) (3.8370%) (3.7718%) (8.0994%) (6.3455%) (9.9207%)
Max 9.0681% 10.3204% 9.0681% 10.3204% 2.7579% 2.0513% (1.9148%) (3.1984%)
Bv:
Min (12.2702%) (23.9187%) (11.8897%) (13.9475%) (7.9701%) (7.6087%) (12.2702%) (23.9187%)
Mean (4.0264%) (6.4089%) (3.2444%) (4.4503%) (2.8184%) (4.3712%) (5.5289%) (9.7813%)
Deviati 3.1222% 4.8583% 3.6353% 4.5709% 2.4031% 2.1161% 1.7758% 4.3018%
Median (4.3978%) (6.4455%) (3.1484%) (4.8020%) (2.9180%) (4.5624%) (5.4899%) (9.3150%)
Max 3.8214% 7.1751% 3.8214% 7.1757% 2.2831% 0.9983% (1.3479%) 0.6955%
Correlation MV_BV 0.6583 0.6727 0.7074 0.8101 0.6540 0.6578 0.2135 0.1709
Index 2 - All Narrowbody Aircraft YoY Summary Statistics
Time Scenario 1 2 3 4
Time 6.1996-6.2017 6.1996-6.2007 6.2007-6.2010 6.2010-6.2017
Weighted Ave Simple Ave Weighted Ave Simple Ave Weighted Ave Simple Ave Weighted Ave Simple Ave
n 21,684 21,684 6,817 6,817 3,738 3738 11,129 11,129
Mv:
Min (19.7040%) (24.6568%) (17.0013%) (17.1006%) (19.7040%) (24.8568%) (9.6532%) (14.2838%)
Mean (3.7641%) (5.5932%) (2.6685%) (3.2420%) (7.3208%) (10.0338%) (3.7271%) (6.9795%)
Deviati 6.0675% 6.8508% 6.4345% 7.0816% 8.0421% 8.5649% 3.2106% 3.5688%
Median (2.5346%) (5.1346%) (0.3461%) (1.7752%) (8.1164%) (10.2096%) (3.4241%) (6.4820%)
Max 13.4889% 14.9066% 13.4889% 14.9066% 4.3860% 2.4284% 4.0900% 0.6943%
BvV:
Min (12.2077%) (27.2727%) (12.2077%) (15.4005%) (10.1388%) (12.9394%) (10.2257%) (27.2727%)
Mean (3.6421%) (5.5566%) (2.6927%) (3.3720%) (3.5531%) (5.6633%) (4.9158%) (8.5340%)
Standard Deviation 3.7596% 5.2345% 4.3850% 4.7236% 3.2739% 3.1068% 2.3513% 5.1726%
Median (3.6069%) (5.7479%) (1.1376%) (2.3847%) (3.1376%) (4.9966%) (4.9133%) (7.4739%)
Max 6.8807% 6.6489% 6.8807% 6.6489% 2.0000% 0.8029% 1.5731% 3.3517%
Correlation MV_BV 0.5911 0.5628 0.7792 0.7925 0.5130 0.6018 (0.0129 ) 0.0968
Index 3 - All Widebody Aircraft YoY Summary Statistics
Time Scenario 1 2 3 4
Time 6.1996-6.2017 6.1996-6.2007 6.2007-6.2010 6.2010-6.2017
Weighted Ave Simple Ave Weighted Ave Simple Ave Weighted Ave Simple Ave Weighted Ave Simple Ave
n 18,820 18,820 5,199 5,199 3,508 3,508 10,115 10,115
Mv:
Min (17.4847%) (20.8570%) (17.4847%) (20.8570%) (14.7894%) (16.6772%) (14.2527%) (19.4176%)
Mean (5.1748%) (8.1521%) (3.6372%) (5.7133%) (4.7038%) (5.6780%) (7.3515%) (12.1135%)
Standard Deviation 4.8201% 6.5133% 5.4278% 7.2330% 5.4965% 5.8825% 1.9476% 2.6131%
Median (6.0310%) (9.8114%) (2.6659%) (5.3409%) (2.8035%) (5.3173%) (7.3089%) (12.0341%)
Max 6.8679% 14.3537% 6.8679% 14.3537% 2.0680% 1.8426% (1.1832%) (2.8446%)
BV:
Min (14.1344%) (21.4474%) (10.7984%) (17.6005%) (7.3023%) (8.0740%) (14.1344%) (21.4474%)
Mean (4.2523%) (7.2642%) (3.5668%) (5.6566%) (2.5691%) (3.3177%) (5.7581%) (10.6810%
Standard Dy 2.9977% 5.0509% 3.3536% 4.9333% 2.5090% 2.0180% 1.8847% 4.1995%
Median (4.8217%) (7.0698%) (4.1027%) (6.5418%) (2.2102%) (3.8709%) (5.6341%) (10.5951%)
Max 3.0421% 10.2264% 3.0421% 10.2264% 2.3909% 1.1592% (1.3296%) (1.3703%)
Correlation MV_BV 0.6739 07711 0.6773 0.8267 0.7186 0.6777 0.3589 0.5235
Note: Index 3 data starts from 2.1997
Index 4 - All Narrowbody Classic Aircraft YoY Summary Statistics
Time Scenario 1 2 3 4
Time 6.1996-6.2017 6.1996- 6.2007 6.2007-6.2010 6.2010-6.2017
Weighted Ave Simple Ave Weighted Ave Simple Ave Weighted Ave Simple Ave Weighted Ave Simple Ave
n 14,309 14,309 5,154 5,154 2,575 2,575 6,580 6,580
MV:
Min (28.3734%) (35.1805%) (22.5717%) (28.3124%) (28.3734%) (35.1805%) (13.4787%) (23.1088%)
Mean (5.1532%) (8.3287%) (3.7789%) (5.3564%) (9.7495%) (13.8659%) (5.0869%) (10.0660%)
Standard Deviation 7.9603% 9.8428% 8.1589% 10.6748% 11.1611% 11.8628% 4.3405% 4.8333%
Median (3.3424%) (7.3913%) (1.2413%) (3.8728%) (12.8931%) (14.4737%) (4.6902%) (10.3711%)
Max 18.4992% 22.0899% 18.4992% 22.0899% 8.1947% 4.8758% 7.0261% (0.1473%)
BV:
Min (19.0100%) (42.1959%) (15.0495%) (21.8834%) (12.4543%) (14.5092%) (19.0100%) (42.1959%)
Mean (5.1085%) (8.2198%) (3.7419%) (5.3438%) (4.7390%) (7.7013%) (7.0454%) (12.3878%)
Deviati 4.9318% 7.6476% 5.3426% 6.8665% 4.0469% 3.4019% 3.9145% 8.0722%
Median (4.8938%) (7.8038%) (1.5747%) (4.3447%) (4.7949%) (6.8994%) (6.8089%) (9.9513%)
Max 6.3555% 6.1150% 6.3555% 6.1150% 3.2876% (0.0445%) 0.4133% 1.1509%
Correlation MV_BV 0.5806 0.5515 0.7632 0.8253 0.5726 0.7304 0.2368 0.0381
Index 5 - All Narrowbody NG Aircraft YoY Summary Statistics
Time Scenario 1 2 3 4
Time 6.1996-6.2017 6.1996- 6.2007 6.2007-6.2010 6.2010-6.2017
ig Ave Simple Ave ig Ave Simple Ave Weighted Ave Simple Ave igl Ave Simple Ave
n 8,054 8,054 1,511 1,511 1,134 1,134 5,409 5,409
Mv:
Min (14.7959%) (15.1182%) (10.7362%) (13.0318%) (14.7959%) (15.1182%) (9.9627%) (9.4946%)
Mean (2.5340%) (2.9162%) (1.0661%) (1.3456%) (5.1985%) (5.4933%) (2.7204%) (3.3270%)
Deviati 4.8176% 4.8490% 5.1684% 5.1209% 5.7332% 5.8341% 3.2119% 3.4254%
Median (1.5050%) (2.1652%) (0.0150%) (0.6411%) (4.1046%) (4.6045%) (2.2565%) (3.6227%)
Max 8.3003% 7.6125% 8.3003% 7.6125% 3.4902% 2.6689% 3.9466% 5.0818%
BV:
Min (7.9454%) (9.8625%) (7.3660%) (8.7727%) (7.9454%) (9.8625%) (6.7911%) (9.7981%)
Mean (2.3981%) (2.7402%) {1.2705%) (1.3340%) (2.1158%) (2.7673%) (3.5260%) (4.0625%)
Standard Deviation 2.7899% 3.3539% 3.2710% 3.7247% 2.5693% 2.7203% 1.7489% 2.6594%
Median (2.8300%) (3.1083%) (1.4714%) (1.9320%) (1.5467%) (2.6689%) (3.8750%) (4.0713%)
Max 7.1148% 7.1622% 7.1148% 7.1622% 3.8669% 3.2484% 1.8971% 6.2021%
Correlation MV_BV 0.4975 0.5186 0.7685 0.7159 0.4746 0.4449 (0.1611 ) 0.2092
Note: Index 5 data starts from 10.1999
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Figure 341 Boeing Mean List Price Growth Res(Boeing Corporation
2017b)

Boeing Mean List Price Growth Rates
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Figure 35 Airbus Mean List Pge Growth RatefAirbus, 2017b)
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Figure 36/ Value Change from Maintenam€onsumption and Refurbishment
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Figure 371 Single Aisle Arcraft Classifications by Type
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Figure 38/ Twin Aisle Aircraft Classifications by Type
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Figure 401 Index 1 MoMi 6.19966.2017
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Figure 43/ Index 4 MoMi 6.19966.2017
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CHAPTER 5
COMPARATIVE EXAMINATION BETWEEN
THE AIRCRAFT AND OTHER ASSET
CLASSES

5.1 INTRODUCTION

From Chapter 3the drivers and dynamics of aviation finarare aircraft
pricing has been discussad well as from Chaptet, the construction of the
indexes representing the aircraft asset and empirically tested to show its
characteristics. The extension to tmeain hypotheses is totest the
similarities and differences between that the baseline aircraft asset class
indexesand the comparable asset clastedill in holes in the conversation
found through the academic liedure review

These comparablasset classes include pubjidisted aircraft lessors,
other real assesubclassessuch as shipping, infrastructure, real estate,
commodities, agricultural land, timberlara$ well aggeneral interest rate rates,
and repesentative indexes such aisline, transporand thebroacer debt and
equitymarkets Analyzingthe relationships between the aircraft asset classes
andthese benchmarks will be able to deduce many observatidhe context
of portfolio construction ad risk along with the risk adjusteceturnsof the

asset classas a portfolio context.
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5.2 RESEARCH QUESTIONS

Analyzing the comparative asset classes to the aircraft asset class segments
will yield many interesting observations. The main emphasthefinalysis
is on the aircrafasset classes represented by Indéxahd 20 comparative
asset classes including the public aircraft lessor indeisted aircrafiessors
are firstinvestors who have the most exposure to the aircraft asset class.
While they can take on leverage through financing structures as well as buy
and sell aircraft, the first empirical study is to analyze thernformanceover
time compared to thegerformance of the overalhircraft assetclasses.
Second part is to analyzthe aircraft asset class to other real assets
subclasses. Third, the correlation and covariance between each of the main
investigative and various comparative indexes are deraledg with a
regression model and significance testingWith these derived statistic
characteristic information, the inclusion, or not, of the aircraft asset class and
public aircraft lessor asset class in portfolio construction and management can
be determined. The time period in the analysis is similaheéoChapterd
analysis (Times -#) and is as follows: 1) all available historicalmple set
information 6.19965.2017; 2) preGFC period, 6.1996.2007; 3) GFC period,
6.200%6.2010; and 4) posEFC period, 6.2016.2017. A more in depth
discussion ofte index and time periods construction are found in Data and

Methodology Section 5.4 The main question is how do the aircraft asset class
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segments compare in terms of various returns and volatility metrics against
other real asset backed classes and lmeaudts in the four time segments?

The main hypothesis is that aircraft asset class as represented by-fdex 1
MoM WA MV has a lower standalone risk in terms of standard deviation and
variance over the historical time periods compared with public airesdbts,
other real asset backed segments such as shipping, real estate, commodities,
precious metals, agricultural land, timberland, airlines, transportation index,
specific commodities such as gold, crude oil, leading indicators and rates such
as USD 3M IBOR, USD 13M treasuries, USD 10 year swap rates, US
Consumer Price Index (ACPIO06) and broad

Making an extension of the main research question, the second hypothesis
is that the aircraft asset classes has a lower relative itglatiterms of beta or
b, covariance and correlation compared with the other comparative asset
classes including publicly listed aircraft lessors in the four time segments.

Continuing in the same line of questioning, the third hypothesis is that the
publicly listed aircraft leasing companies generates higher excess retuans or
relative to the risk free rate, Real Assets and MSCI World compared to the
aircraft asset class in the four time segments.

Combining return and volatility concepts, the fourth hjgsis is that the
publicly listed aircraft leasing companies generates higher Sharpe ratios than

the aircraft asset class in the four time segments.
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5.3 COMPARATIVE ASSET CLASSES DISCUSSION
5.3.1 PUBLICLY LISTED AIRCRAFT LESSORS

One of the main compana¢ asset classes is the public aircraft lessor
index. While many aircraft lessors are privately held entities or subsidiaries
of larger groups, there is a handful ohdeng companies who are pubjic
listed. Most of these are listed in 2006 and afté&ublidy listed pure play
or aircraft leasing companies are the most direct comparable set to the aircraft
asset class. The companies primarily own and lease aircraft while some have
a small amounbf aircraft that is managed on behalf of third party investors
and owners. The public pure play large commercial aircraft leasing
companies that are still active as a public entities include AerCap Holdings
N. V. (AAer Capo) , Ai r c,aAs tLéase Chrpomaifioh e d (r
(AALCO) , Avation PLC (AAvationo), Av o
China Aircraft Leasing Group Hol dings
Limited (AFLYO), Avi aAM Leasing (AAvViI
Financial Leasing Co., Ltd A CDB Leasi ngo) and ALAFCC
and Finance Company K. S. C. P. (AALAFCOO
(AGL)S and Avol on lyliseed and sulbsegeently nndrded ito
Aercap and taken private by HNA Group, respectively. The pricing data
available from the period when the companies were listed is included in the

comparative dataset.
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While CDB Leasing is not a pure play aircraft lessor, it is included due to
the significant percentage of the com
which stand at 51.5% and 37.7%, respectively, for the 2016 figures. Also by
that logic, GECAS, one of the top 2 lessors globally and an indirect subsidiary
of General Electric, as well as other bank owned Chinese leasing subsidiary
companies are not included they do not represent a significant of the listed
companyo6s total assets and revenues.
are also included such as regional aircraft leasing players such as AeroCentury
Corp. (AACYO) and <sgwsiagplagetsisucreas Witlisi b | i ¢
Lease Finance Corporation (AWLFCO).

The majority of the companies is or was listed on the New York Stock
Exchange while CDB Leasing and CALC are listed on the Hong Kong Stock
Exchange, AviaAM is listed on the Warsaw Stock lamge, Avation is listed
on the London Stock Exchange and ALAFCO is listed on Boursa Kuwait.

There are also special purpose vehicle aircraft leasing fund corporations which

are listed on the Specialized Funds Market including DP Aircraft 1 Limited
(ADR1ODoric Nimrod Air One Limited (AD
Limited (ADNA20) , Doric Nimrod Air Thr
Air Four Plus (AAAFPO) . These compan
index. These funds are special purpose vehicldsitarsize is smaller than

the other public aircraft leasing companies listed above. One example is

DNAL consists of a single Airbus A3&DO0 leased to Emirates while DNA2
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contains three aircraft, while the other securities are larger in composition.
Theindex created is an equal weighted total return index (including dividends)
consisting of these companies. The listed public lessors generally utilize debt
financing while the aircraft asset class is an asset price or 100% equity and

contain no debit.

5.3.2 REAL ASSETS OVERVIEW

Real assets are broad range of hard, physical assets that derive value from
their substance and properties. They have intrinsic value and can be both be
tangible or intangible which includes precious metals, commodities,Stedé e
land agricultural land, timberland, infrastructure, mining land and rights,
machinery and intellectual property (copyrights, trademarks, patents, trade
secrets, etc). Real assets not are not financial assets such as stocks and bonds.
Some investa have slightly different definitions of the asset class such as
including sustainable investments. Aircraft is a subset of this asset class and
used as one of the market approximations in calculating excess return and beta.
(More in the data collectioma methodologyn Section5.4)

There are many benefits of the asset class. These include having many
sub classes have lower volatility compared to equities. They also have low
correlations to traditional financial assets such as equity and fixed income
products. When combined with traditional financial assets, this low

correlation which makes them ideal for a diversified portfolio according to
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modern portfolio theory. See Table 11for correlations between the asset
classes during the 2016 timeframe Figure 60 shows the various
subc | assesod Sharpe rati os (mor e on
Collection and Methodology), which are higher compared to global bonds and
stocks over the period 202®16.

Many of the elements of the real assets cdassnputs into end consumer
products which often are leading indicators for inflation. Also, there is
potential for capital appreciation as many of these are supply constrained such
as limited in quantity and scarce by nat(Fgure 6).

Inelastic derand properties of the asset class create stable and predictable
income streams and growth. The duration and viewpoints of these assets are
long term and are generally characterized as international by nature. Other
macroeconomic drivers that contribute the asset class include growing
global population, demographic change, rising wealth in emerging countries,
climate change and lack of resources. For the purpose of this study, the real
asset class is represented by38d°> Real Assets Total Return Inde

Along with the main drivers, there are also risks elements that are
associated with the asset class. These include economic downturns, political
and weather related risks. These risks are also found in some financial assets
as well. Exposure in thasset class can come in different forms as there are
different types of entities involved. An overview of these different types of

funds include private and public funds and investment vehicles, direct
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investments, public securities, real estate investment r ust s (AREI TSO
i mited partnerships (AMLPsoO) , publ i c
exchanged listed futures, commodity futures and exchange traded funds

( A ET F SeeTNable 12for a more detailed breakdown by investment vehicle

type. Withthese properties, real assets as an asset class represents 31% of all
private funds raised as of August 2016 which represents the second largest

category after buyout$-{gure 63.

5.3.2.1 SHIPPING

A ship is a large ocean going vessel used to carry googsassengers.
The comparative context to large commercial aircraft is large commercial ships.
These large commercial ships include cargo bulk carriers, container ships, roll
on roll of f (ARoOoRo0) <carriers, tankers
are many similarities and differences between shipping and aircraft as an asset
class. This is considered the most direct comparison to aircraft as an asset
class. In both instances, the asset can transport passengers or cargo (the
ACar r i ag e pojnttd anather amdnsea movable asset. It also creates
value for the owner from the operations of the operator either itself or a third
party. Similarities end in terms of the market characteristics including the
larger volatility of the shipping asselass compared to aircraft. In terms of
the supply base, shipping has multiple shipyards and new shipyards enter the

market as there are lower barriers to entry. Large commercial aviation on the
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other hand has two main OEM suppliers Boeing and Airbuk Verger
barriers to entry.

There are three main types of charters or leases. The first type is time
charter which is chartered for a specific time and analogous to the spot market.
The length is usually shorter than the second tgpeareboat charter.  The
owner,or the lessarstill manages the ship but the charteoerthe lesseehas
to payfor all the fuel, port charges, commissions and the daily hire rate. The
second type of charter is a bareboat charter or demise chartes. is similar
to an aircraft operating lease where no administration or technical maintenance
is carried out by the lessor. The charteoerthe lesseenas to payor all the
operating expenses including fuel, crew, port expenses, insurance. This typ
of charter has a typically long lease period. The third type of charter is a
voyage charter. This is for a single voyage between portshendost is
determined on ump sum basisr more precis@er tonbasis With a voyage
charter, he ownerhas b pay forthe port, fuel and crew costsThis is
typically the shortest charter period.

The Carriage is dependent on the type of ship but can be general
commodities, crude oil, liquid products or others. The cost of moving the
Carriage from one point tanother is based on the charter type discussed above.
Freight Forward Agreements (AFFAO0) ar
which is used to measure the cost of a time charter for a specific route or an

average of routes on a particular type of shipFAs are constructed as swaps,
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are netcash flowsettled as there are no physical deliveries and is generally
used by end users and suppliers for hedging and/or investment speculation.
Currently these are traded over the counter or exchange clearecttsofsuah

as SGX, LCH, Nasdaq, CME, ICE, EEX). As FFAs are instruments, there is
no need to own a ship, employ staff and crew, fuel, food, etc.

Clean and dirty tankers are liquid carriers. Dirty tankers contain products
with heavy or dirty residuals shi@s crude oil, vacuum gas oil, heavy fuel oil,
unrefined condensates. Clean tankers are products that do not contain those
heavy or dirty residuals such as product or chemical tankers. While a tanker
can be converted from clean to dirty or vice versdat® financial spread
advantage of pricing between the two, it is best to note that the cargo hold is
not thoroughly cleaned in between cargo products and remaining residuals can
affect the next product. This scan pr
not to be repeated.

Baltic Dry Index represents dry bulk carriers costs including multiple
routes of three component ships inclu
Panamaxes® 5 routes and 30% Supramaxes
March 2018 &er historically equal weighting between Capesizes, Panamaxes,
Supramaxes and Handymaxes with another multiplier for consistency purposes.
This change to more weighting for bigger ships is due to low volume of
Handymax derivatives being traded and theirdefor ETFs to be created.

The specific vessel definitions used by the Baltic Exchange for the various
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indexes can be fouritable 13 It is noted that the routes and vessels that are
contained in the index have changed over time and long consistetieydzta
is cautioned.

For this study, an equal weighted shipping index is created between dry
bulk, liquid carriers and containers. Dry bulk is represented by the Baltic Dry
Index including Capesize, Panamax and Supramax vessels and covering 20
global outes. Liquid carriers are an equal weight between Baltic Dirty
Tanker Index covering 15 major routes and Baltic Clean Tanker Index
covering 9 major routes. Liquid carriers indexes includes four ship classes
including VLCC, Suemax, Aframax and PanamaxContainer freight cost is
represented by an equal weight of 12 Freightos Index routes which are the

costs to ship 40 foot containers on ocean freight for those respective routes.

5.3.22 REAL ESTATE

The real estate asset class is one of the largest segnvéth
approximately $217 trillion of value with 13% in commercial real estate
according to Savills.combs 2016 Around
is an established global asset class on its own and includes massggsabnts.
These include offie, multifamily residential, retail, hospitality and industrial
real estate. The office segment has grades from AAA in major cities
downward. The length of the leases is normally 5 to 20 years. The key driver

is job creation and growth. Multifamily resdtial are rental buildings with
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multiple units. The main drivers are main economic factors such as
employment, demographics, competitive supply of rental housing and
availability of single family housing available for sale. The typical length of
the lese is 1 year and as such is more volatile and sensitive to economic
factors. Industrial segment includes warehouses, logistics, distribution and
light manufacturing facilities. The leases are generally long. The demand is
mainly derived from overall glmal commercial growth and activity. This
facilitates the need for product inventory and the flow of goods from one
location to another. Hospitality segment is more operational in nature. It
includes hotels, motels, vacation rentals and executive feotsing and the
drivers are business and leisure travel where business travel accounts for more
of the traffic but leisure activity has grown. To represent this asset class, an
equal weighted of three indexes, S&P Global REIT USD Index, S&P
Corelogic Caseshiller U.S National Price SA Index and NCREIF Property

Index is used.

5.3.23 INFRASTRUCTURE

The infrastructure asset class tends to provide essential products or
services. These include transportation and energy which can be divided to
utilities and renewable energy. These assets are also long term in nature with

associated stableash flowsand tend to benefit from inelastic demand. This

i s an area where public private partnt

247



government partners with private capital investors to build and operate an
infrastructure asset.

The transportation subclass includedrastructure network utilized to
move passengers or cargo such as toll roads, railroads, ports, airports, bridges
and tunnels. Machinery such as aircraft, ships, railcars are also sometimes
included in this category. Generally these concessions cgsleas 199
years or more and pricing linked to inflation or other volume measures and
maintenance capital expenditures that are required for upkeep. Given the
long term concession structure of the projects, these tend to have high barriers
of entry.

Theenergy subclass consists of power generation, distribution and support
systems and renewable power sources. Utilities represent the electric power
generation aspect of infrastructure and also include water generation and
wastewater treatment systems. nBwable power includes solar, wind, hydro,
geothermal and biomass sources which are both environmentally friendly and
seek to reduce the carbon footprint. The substitutes are more traditional coal,
gas and nuclear power plants. To represent this assst @n equal weight
index consisting of the Dow Jones Brookfield Global Infrastructure Composite

Index and S&P Global Listed Infrastructure Index is used.
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5.3.24 COMMODITIES

The definition of a commodity is a primary agricultural or raw material
produwct which can be bought and sold a transaction There are many types
of commodities and can be categorized as soft and hard commodiias]
commodities are mined such as precious materials such as gold and oil
Examples of sft commoditiesvould beagricultural products. Commodities
can be used for hedging by suppliers
speculators. Some commodities such as gold and oil have been indicators of
the economy, while others are used for hedging purposes. Theneaaye
types of instruments used to get exposure to the space including physical or
financial delivery. Some of these include ETFs, futures, forwards, swaps, or
listed or private companies. Many of both types of commodities have
industrial uses as well d®lding intrinsic values such as in the manufacturing
of electronics. To represent the Commodities asset class, the Thomson
Reuters/CoreCommunity CRB Commodity Index is used.

Specific commodities are used as comparative set by themselves.
Specific commodities of interest i's ¢
aircraft operations and also gold. Gold has also been classically used as an
inflationary hedging tool and isspresented by the gold spot price per troy
ounce. Crude oil as represented by an equal weighted average of WTI spot

crude oil price and Brent crude oil spot price for the Europe market. Precious
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Metals is another subclass of general commodities angissented by the

S&P GSCI Precious Metals Spot Index.

5.3.25 AGRICULTURAL LAND AND TIMBERLAND

Agricultural or farm land and timberland are the biggest category for
sustainable resources. These assets are naturally self reproducing. With
proper managenmg, the harvest rate must be below the regeneration rate or
else the resource risks depletion over time. Agricultural land is essential land
for the production of food and is scarce in nature. Investments focus on
productive land and returns are basedhengrowth of the crops, livestock and
land appreciation. This became an investable class by institutional investors
starting in the 1970s. US Farmland as a major asset class has over $1.9
trillion in total asset value according to the United StatesaBepent of
Agricul ture (AUSDAO) . 200 bilitna is app
institutionatquality farmland according to Hancock Agricultural Investment
Group. Nati onal Counci l of Real Est a
Farmland Index stands at $libn as of December 31, 2009. These include
three types A) row crop such as annual crops like corn, soybeans; B)
permanent or perennial crops such as fruits trees and nuts; and C) livestock
which includes pasture land for grazing, dairy and livestoakdafor meat.

The main type of farmland usage is bulk commodity crops that have
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efficiencies of scale, storable crops and livestock which enable large scale
production.

Timberland produces wood based raw materials used for many industries.
With the growng population, there is increasing demand for these essential
raw material assets. The export markets are an important source of output.
Timberland became an investable class by institutional investors starting in the
1980s. The assets under managenteave double in the last ten years
according to the Timberland Investment Management Organizations, who are
invested in the asset class. There is some debate as to the actual investable
universe. On the high end, Professor Michael Clutter of the Uniyerbi
Georgia estimated in 2004, the investable timberland asset size to be US$400
billion while Brookfield Asset Management estimated the value to be US$120
billion. While others think the overall market size is higher. It is noted by
International Woothnd Company in its 2009 Timberland Investable Universe
paper noted that there is over US$120 billion invested in timberland as an asset
class for institutional investors. (Acquila Capital, 2015)

Both agricultural land and timberland can either be ownetl directly
managed or leased to operators. Different risk profiles exist as direct
operations versus leasing the land. Some of the risks for direct operations
include both skill and nature related such as weather and disease. The
rewards on the other hd can be higher for direct operations than leasing the

land to an operator as the annual crop and livestock sales can be based on
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managing supply and demand elements optimally. That said are institutional
investors are not best suited to manage the tpeeh end of the business.
From this perspective the answer i s
management and technological improvements and advancement can also
improve the yield from the land. On the other hand if the land is leased to an
operator, the lease rate is normally a fixed amount over a moderate to long
tenure and the main risk entailed is the credit risk of the operator. Either way,
specialty property management is needed to look after timberland and
farmland assets like all ads backed asset classes. To represent the
Agricultural land asset class, the NCREIF Farmland Total Return Index is used
while Timberland is represented by an equal weighted average of the S&P

Global Timber & Forestry Index and NCREIF Timberland Index

5.3.3 INTEREST RATE PRODUCTS

Interest rates are a very important to any financial asset and hedging tool.
Aircraft are predominately denominated in US dollars. Also, aircraft have
long residual lives and as such similar financing has matched the lengéhn |
tenors. Usually the longer tenure floating debt is set to match its floating
nature and the fixed nature of the rerdash flowstream. This mismatch is
fixed by implementing a USD swap rate. The rental stream is usually a
function of the compeive supply and demand environment, the base risk free

and benchmark financing rates allowing for various premia including credit,
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geographic, structural, among others. The airline or end user does have the
option to evaluate whether leasing or owningright with debt is a more
appropriate. In addition both rental stream and debt is benchmarked on the
risk free rate and 3 month USD LIBOR rate. As sudMLUS Treasuries is

the set risk free rate and represented by BloomBarglays US 13 Month
T-Bill s Total Return Index. USD 3M LIBOR rates and USD 10 year interest
rate swap rates are included in the comparative data sets. As aviation travel

demand is correlated to GDP, US CPl is also used as a comparative set as well.

5.3.4 SECTOR SPECIFIC AND BROAD EQUITY AND DEBT
INDEXES

Airline and transportation specific industry indexes are also examined get
a better comparison viewpoint for similar asset profiles as aircraft values. To
represent the Airlines asset class, the S&P 500 Airlines Total Retugr isd
used while an equal weighted average of the Dow Jones Transportation
Average and Nasdaq Transportation Index is used to represent the
Transportation asset class. Both broader equity and debt indexes are included
in the comparative set. For equit&P500 and MSCI World Index
individually are used to represent equity indexes in the US and worldwide.
The broader global debt index is represented by the Blooridanaays

Global Aggregate Bond Total Return Index Value Unhedged.
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54 DATA AND METHODOLOG Y

The baseline empirical data sets andex constructiorare derived and
extended upon fronthe methodologies described in Chapter Again, all
data andcalculatedreturns are calculated and monthiglues and return
figures are derived. Subset of thesample set is calculated through various
Index 15 to represent thearious aircaft asset types Index 15 represents
the value of thaircraft assets by typendits associated depreciation profile.
They donot have associated lease or cash flows thilie comparisomlirectly
to other comparative asset classes as later specified is not a likewise
comparison. Given the lack of actual retwash flows datathe monthly
negative returns or deprecation of aircraft valae depicted by MVis sign
inversed and considered positive returns for comparative purpo3és
associatedhistoric aircraft leaseash flowsdata by typeand vintagdrom each
of the various sourceare ideally available. Unfotunately, this is not
publicly available or are there any other suitable substitutes.

Similar to Chapter 4Index 15 are used as the baselinesmparative
indexes to represent the different segments and these indexfaliews: 1)
All Aircraft Types, 2) All Narrowbody Aircraft, 3) All Widebod 4) All
Narrowbody Classic Aircraft And 5) All Narrowbody Next Generation Aircraft.
For this comparison with other asset classes, only the weighted average
approachon Market Value for each index is considered and sign inveased

discussed previously This weighted average approach takes into account the
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differences between themaller values such as the older and smaller aircraft
and the larger values with larger weighting for the newer or laggeraft.

The simple arithmetic average approach gedl aircraft as equal weighting.
Again, monthovermonth calculation is the focus instead of the y@aaryear

approactgiven the lack of seasonality in the figures.

Monthly Over Month Simple or Equal Weighted Average Index Total Return

Calculations
" r r w, A} ALA3S e, r LA T Y (34 X, r Y ) p ©w r r j i/ 11 AN hY J4 A )
Oi | QOOYRA MO HFOR G i sé—z Of I OWBYRO G €
where
O I QOOY'QRO G} €

Ol | WD danyr QO i i 00D VL "QEGEXE Q
01 | Db by, Q

i = specific asset class
j = subset member of asset class
t = time, month and year of the valuation date (in

months)

The overall time frame of the dataset 6s19966.2017 an in addition
segmentation of thé¢ime periodswhich are the same as in Chaptera#

analyzed to see if there are observations that can be postulated due to major
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economic event, th&lobal Financial Crisisin Time 3. The time scenarios
(Times 14) selected are as fows: 1) all available historical information
6.19966.2017; 2) préGFC period, 6.1996.2007; 3) GFC period,
6.200%6.2010; and 4) postFC period, 6.2018.2017. Again, these are the
same time segments as in Chapleand chosen for ease of comparison
purposes. For each index under the different conditions, after the sign
inversion, statistical analyses are performed including mean, median, standard
deviation, variance, correlation and covariances with the compadatiaesets.
Utilizing these figures, both return and volatility metrics are calculated. The
return metrics include excess return to the risk free eateslating to Real
Assetsa relating to MSCI World and volatility metrics includirgrelating to

the market as Real AssetB,relating to market as MSCI World and Sharpe
ratios which combines both excess return and volatility concepts.

a is the excess return to the market returna. and bd s mar ket
calculated under two market scenarios, Real Asaats MSCI World, as
aviation is within the real assets market and is global in nature so the S&P 500
is not used. The risk free rate throughout the study is set as the US Treasuries
1-3M I ndexds respective time scenario
risk free rate, Real Assets and MSCI World returns is used to observe the
comparative performance of the asset classes.

0 @] [

1 =return of index (our case mean)
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I = mean return of market index
i = index number

m = Real Asset®r MSCI| World index

O ®o Qo WILERT 1 |
1 =return of index (our case mean)
i =risk free rate (represented by US Treasurigif)

i = index number

There are several measurements for volatility analyzed such as standard
deviation, variance and beta. While standard deviation for each asset class is
focused on each on a standalone basis, variance is the square of standard
deviation and beta measures tlolatility on a comparative basis relative to the
market index proxies, like alpha, incluBeal Assets and MSCI World.

» i = covariance obetween index and market index
, = variance of index

i = index number
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b is also is part of the capital asset pricing model (CAPM) which uses risk
free rate, excess market returns and beta volatility calculate return expectations
for an asset.

Capital Assets Pricing Model
W QOEDEIE | | z Oi i
i =risk free rate (represented by US Treasuri@i)
O1 = expected market return (mean)
I =Dbeta of index

i = index number

Combining the concepts of asset class excess return over the risk free rate
and adjusted for the asset standalone volatility or standard deviation, is the
Sharpe ratio.

AN I
Y0 i fYd o Qe——
1 [= expected mean portfolio return of index
1 =risk free rate (represented by US Treasuri8d1)

, = Standard deviation of index

i = index number

The comparative sets are the monthly returns and compared against the
baseline Indexes -2 MoM WA MV as well as to each other. The

comparative data includes historical trading data from Bloomberg, Reuters,
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respective companinformation and other publi available information.
Each of the different comparative data sets represents a differentlasset
and thus different indesarecreated.

For the public pure play aircraft leasing company index, the components
include AAFP, ACY, AerCap, Aircastle, ALAFCO, ALC, Avation, AviaAM,
Avolon, BOC Aviation, CALC, CDB Leasing, DP1, DNA1, DNA2, DNAS,

FLY, GLS and WLFC. See Publicly Listed Aircraft Lessors Section 5.3.1 for

a fuller discussion. The overall time frame for this index is from 6.2006 to
6.2017 while companies are added to the index when they are taken public and
when companies are acquired taken private, they are removed from the
index. As such,GLS was acquired and Avolon were taken private after their
initial public offering, only the data from their time as public compaaies

used. For the other companies, all data while the respective companies are
public are used whicldo notencompass the entire duration of themple
historical data time frame 6.19965.2017 and noted as such.

The comparative data set contains 20 tast@sses including Aircraft
Lessors that are compared with the 5 aircraft type Indexes from CHapter
Some of the data members and asset cl a
as6.1996. These are noted and all available historical figures ack fos
computation. These comparative asset classes and its respective members are

the following:

259



Aircraft Lessors 1 A) AAFP; B) ACY; C) AerCap; D) Aircastle; E)
ALAFCO; F) ALC; G) Avation; H) AviaAM; I) Avolon; J) BOC Aviation;
K) CALC; L) CDB LeasingM); DP1; N) DNA1; O DNA2; P) DNA3; Q)
FLY; R) GLS; and S) WLFC (Source: Bloomberg)

Shipping 1 A) Baltic Dry Bulk Index; B) Liquid Carriers (Dirty and Clean)
Route Indexes; and C) Average of 12 Freightos Baltic Container Route
Indexes (Source: Bloomberg; lBa Exchange Information Services Ltd; )
Real Estatei A) S&P Global REIT USD Index; B) S&P Corelogic Case
Shiller U.S National Price SA Index; and C) NCREIF Property Index
(Source: Bloomberg)

Agricultural Land i NCREIF Farmland Total Return Index (Source
Bloomberg; NCREIF)

Timberland 7 A) S&P Global Timber & Forestry Index; and B) NCREIF
Timberland Index (Source: Bloomberg; NCREIF)

Commodities T Thomson Reuters/CoreCommunity CRB Commodity
Index (Source: Bloomberg)

Commodities Specific Individual

Crude Oil i A) WTI spot crude oil price; and B) Brent crude oil spot
price for Europe market (Source: Bloomberg)

Gold 7 Gold Spot Price per Troy Ounce (Source: Bloomberg)

Precious Metalsi S&P GSCI Precious Metals Spot Index (Source:

Bloomberg)
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Airlines i S&P 500 Airlines Total Return Index (Source: Bloomberg)
Transportation i A) Dow Jones Transportation Average; and\&isdaq
Transportation Index (Source: Bloomberg)

Infrastructure 7 A) Dow Jones Brookfield Global Infrastructure
Composite Index; and B) S&Blobal Listed Infrastructure Index (Source:
Bloomberg)

Real Assets S&P Real Assets Total Return Index (Source: Bloomberg)
Specific Interest Rates

US Treasuries 13M 1 BloombergBarclays US 13 Month T-Bills Total
Return Index (Source: Bloomberg)

USD SwapRate 10Y 1 USD Swap Rate 10 Year (Source: Bloomberg)
USD 3M LIBOR i USD 3 Month LIBOR (Source: Bloomberg)

US CPIi US CPI Index (Source: Bloomberg)

Specific Broad Equity Indexes

MSCI World 7 MSCI World (Equity) Index (Source: Bloomberg;
MSCI)

S&P 5007 S&P 500 Equity Index(Source: Bloomberg; S&P Dow Jones
Indexes)

Broad Debti BloombergBarclays Global Aggregate Bond Total Return

Index Value Unhedged (Source: Bloomberg, Barclays)
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For NCREIF Property Index, NCREIF Farmland Total Return Index,
NCREIF Timbeland Index, the index data is quarterly so for the immediate
months in between are smoothed and calculated on a straight line basis. The
respective comparative indexes are created by calculating the simple or equal
weighted average of each of the suldetsmont hl y t ot al return
are total returns which include either the price appreciation (or depreciation)
and any dividends, if there are any. The results of the analysis of these 20
comparative indexes representing different asset classe®mpared with the
baseline aircraft data represented by Indéx MloM WA MV for the same

time period (Time 44) and conclusions are postulated from the analysis.

Regressions

To further investigate the causation effects and statistical significance, a
linear regression is carried out on the dataset. The data are treated as panel data
taken on different time periods. Among the comparative data set variables as
described above, those that have less than the respective time ranges are dropped
namely, aicraft lessors, infrastructure and real assets. For Index 1, 2 and 4, the
regression covers the time period from 6.1996 to 6.2017. For Index 3,
regression covers the period from 2.1997 to 6.2017 because of the shorten time
range of the Index 5 dataset.orHndex 5, regression covers the period from
10.1999 to 6.2017 because of the shorten time range of the Index 5 dataset. To

validate the normal distribution of variable values, line charts and box graphs
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are plotted for each variable. The agriculturedlasset class was applied with

a natural logarithm transformation to show a normal distribution. Due to the
high dispersion of US Treasuries3M, or us_treasure, it is also dropped to
ensure a stable regression result.

In the regression, Index-3 are separately tested as the dependent
variable and the other factors are set as the independent variables. The ordinary
| east squares (AOLSO) estimator i s u e
independent variable. Before running the linear regressieny assumptions
criteria needed to be tested to ensure the efficiency of OLS. First, for the
homoscedastic disturbance assumption of the independent variable, a
BreuscfliPagan test is applied to the models (Breusch & Pagan, 1979; Cook &
Weisberg, 1983). dditionally, the existence of multicollinearity between
these independent variables is tested through calculating variance inflation
factors (VIF). If VIF are high, some highly correlated variables would be
excluded from the analysis and the tests rerilihe general to specific (GETS)
test is also conducted to determine the correct variables choices.

A linear regression using Stata performed to analyze the overall
significance of the model using a null hypothesis that all the coefficients are not
significant with a significance level of 5%.These independent variables
included in the regression are identified based on the @uthor k n o wl e d g €

determinants of aircraft asset prig@silvino, 1998; Lerner 1995) In addition,
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other transformations such as quadratic terms were added to test if there are any

omitted variables.

5.5 RESULTS AND ANALYSES
Return and Volatility Comparative Analysis

Summary statisticof Index 15 and the comparative asset claskws
Time 14 can be found inTable 14 Figures 6365 shows the ranking
summaries by asset class for Alpha (Real Assets), Alpha (MSCI World), and
Sharpe Ratios whileFigure 66 shows the mean and standard deviation

breakdown for Time 4.

Time 1 (6.1996.2017)

In the all historical period Time 1, returndamolatility of Index 5 MoM
WA MV are compared to the 20 comparative asset class benchmarks. The
return analysis is focused on mean figures for the asset class and comparative
excess returns over the risk free rate and market proxies, Real Assets and
MSCI World. By these return measures, IndeX is ranked 12, 13, 7, 19 and
20, respectively, out of 25. Aircraft Lessors index is ranked"hir2 25
comparative set. The top ranked is the Shipping asset class. The mean for
all datasets is positive exmefor the USD 3M LIBOR and USD Swap Rate 10

Yr.
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In terms of excess return over the risk free rate are all positive for all the
indexes except for Commodities index and rates data US CPI, USD 3M
LIBOR and USD Swap Rate 10 Yr with US Treasurie3M as therisk free
benchmark, ranked 21. Index 1 MoM WA MV excess return over risk free rate
is 0.4526% and ranked 12. For alpha or excess returns over MSCI World,
MSCI World is ranked 11 so more than half of the asset sets are negative.
Index 1 MoM WA MV alpha wer MSCI World is-0.0157%. Real Assets is
ranked below MSCI World at 17 with Index 1 and 4, Precious Metals, Real
Estate and Golds in between. Index 1 MoM WA MV alpha over Real
Assets is 0.0529%.

The Sharpe ratio tells a bit of a different story, vehardex 3, 1 and 4
moved up and is ranked 3, 6 and 11 respectively. Index 2 and 5 did not move
in rankings and Aircraft Lessors moved down from 2 to 12. Sharpe ratios
adjust the excess return to the risk free rate to take into the account for the
individual volatility, standard deviation. Ahead of Index 3 in the ranking are
Agricul tur al Land and Real Estate ass
Sharpe ratio is 0.1720%.

In terms of standalone volatility with standard deviation and variance,
Index 15 is rarked in the third quartile. In terms of relative volatility or beta
with respect to Real Assets and MSCI World, Index &re mostly in the

bottom quartile of the rankings. Aircraft Lessors are found to be near the top
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with standard deviation, varianceeth to Real Asset and MSCI World at 3, 3,

2 and 5, respectively.

Time 2 (6.1996.2007)

In the preGFC Time 2, return and volatility of IndexSLMoM WA MV
are compared to the 20 comparative asset class benchmarks. For Time 2, the
aircraft asset classehave moved down slightly. Index 3 is ranked 12 while
Index 1, 5, 4 and 2 are in the third and fourth quartiles ranked 16, 18, 19 and
21, respectively. Like Time 1 by return measures, Aircraft Lessors is ranked
2 and the Shipping asset class is top eank The mean return for all datasets
is positive except for the USD Swap Rate 10 Yr.

In terms of excess return over the risk free rate are all positive for all the
indexes except for Index 2 MoM WA MV, Airlines, US CPI, USD 3M LIBOR
and USD Swap Rate 19r. Again, US Treasuries-3M is the risk free
benchmark and ranked 20. Index 1 MoM WA MV excess return over risk
free rate is 0.1675% and ranked 16. MSCI World is ranked 11 and for alpha
over MSCI World, one more than half the asset classes are reegatndex 1
MoM WA MV excess return over MSCI World i€.3192%. With Real
Assets benchmark ranked there are several additions to the negative alpha
over Real Assets compared to negative alpha over MSCI World. Index 1

MoM WA MV excess return over ReAssets index is0.8592%.
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The Sharpe ratio tells a slightly different story, where Indek rhoved
down compared to Time 1. Index 3 and 1 moved down to 9 and 14,
respectively, Index 4 and 2 are in the lower quartile at 18 and 22, while Index 5
increasedwo rankings. Aircraft Lessors index stayed at the same rank at 12.
The highest Sharpe ratios are Real Estate, Real Assets and Agricultural Land
asset classes for Time 2. l ndex 1 Mol
In terms of standalone volatility Wi standard deviation and variance,
Index 15 is ranked in the third quartile like Time 1. In terms of relative
volatility or beta with respect to MSCI World, Index5lare at the bottom of
the rankings. In terms of beta with respect to Real Assets [liélds in the
third and mostly fourth quartiles. Aircraft Lessors are found to at the top in
terms of standard deviation and variance and 4 and 5 with respect to beta to

Real Asset and MSCI World, respectively.

Time 3 (6.200%.2010)

In the period during GFC Time 2, return and volatility of Index MoM
WA MV are compared to the 20 comparative asset class benchmarks. During
this period, Index ‘b are ranked generally in the upper quartile with Index 4
ranked 4 out of 25 while Index 2, 1 and 5 ranking-9 and 11, respectively.
In Time 3, Aircraft Lessors is ranked right under the median at 13 while
Shipping, Gold and Precious Metals are top ranked asset classes. A little less

than half of the datasets for the mean return are inegat
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In terms of excess return over the risk free rate, again a little less than half
the group is negative as US Treasurie3MLis the risk free benchmark and
ranked 14. Index 1 MoM WA MV excess return over risk free rate is 0.6647%
and ranked 9. During Time 3, MSCI World performed poorly and had a
mean of-0.7412% and ranked 23. That means for alpha or excess returns
over MSCI World the only negative excess returns are USD Swap Rate 10Y
and USD 3M LIBOR. All other indexes exhibit positive alplta MISCI
World. Index 1 MoM WA MV excess return over MSCI World is 1.5287%.
Real Assets ranked 16, while still negative, performed much better the MSCI
World. Given Real Assets is slightly under the median, a bit less than half
have negative alpha. Indek MoM WA MV alpha over Real Assets is
0.8203%.

The Sharpe ratio tells a slightly different story, with Inde4 ih the top
2-5 rank while Index 5 is at 10. Index5lall moved significantly higher
compared to Time 2 while Aircraft Lessors decrease ori8t The highest
Sharpe ratio is the Agricultural Land asset class for Time 3. Index 1 MoM
WA MVOés Sharpe ratio is 0.4326%.

Again, in terms of volatility with respect to standard deviation, variance or
beta to Real Assets or MSCI World, Indes lare inthe lower half of the
rankings for each. Aircraft Lessors still near the top like Time 2 with ranking
3 for standard deviation and variance while 2 and 3 for beta to Real Assets or

MSCI World, respectively.
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Time 4 (6.20165.2017)

In the post GFC period Time 4, return and volatility of Index oM
WA MV are compared to the 20 comparative asset class benchmarks. The
return analysis is focused on mean figures for asset class and comparative
excess returns over the risk free ratel amarket proxies, Real Assets and
MSCI World. By these return measures, Index 3 is ranked 6 out of 25 while
Index 1 and 4 are at 11 and 13 with Index 2 and 5 are ranked 16 and 21 in
comparative set. Time 4 Indexblrankings are similar to Time 1. Aisdt
Lessors is ranked near the top at 3. The top ranked is the Airlines asset class.
For the mean return for all datasets are positive except for USD Swap Rate
10Y, Crude Oil and Commodities.

In terms of excess return over the risk free rate are altip® except for
USD Swap Rate 10Y, Crude Oil and Commaodities with US Treaswdi 1
as the risk free benchmark ranked 22. Index 1 MoM WA MV excess return
over risk free rate is 0.7988% and ranked 11. For alpha or excess returns over
MSCI World, more lhan half of the comparative set is negative as the
benchmark is ranked 9. Index 1 MoM WA MV excess return over MSCI
World is -0.1570%. Real Assets rankedd® is higher than MSCI World
which is similar as Times-3. Negative alpha over Real Assets wscin
slightly less than half the comparative sets. Index 1 MoM WA MV alpha

over Real Assets is 0.2246%.
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The Sharpe ratio for Time 4 tells a slightly different story, with most of the
comparative sets are negative except for the top three ranked Coremodit
Crude Oil and USD Swap Rate 10Y. Index 5 moved to 5 on top of Index 1
which are spread out with a bigger range from 8 to 21.  Aircraft Lessors
decreased slightly to 15. -0.26dlex 1 Mol
In terms of volatility with repect to standard deviation, variance or beta
with respect to Real Assets or MSCI World, Inde% is similar to Time 1
rankings with most in the third and fourth quartiles with the exception of Index
4 in standard deviation and variance ranked 11. Onp LIBOR is the
lowest for the beta with respect to Real Assets. Aircraft Lessors are found to

be near the middle.

Correlation and Covariance Observations
Correlationstatisticsof Index 5 and the comparative asset claskas
Time 1-4 can be foundni Table 15 The covariance statistics for Index51
compared with other asset classes are fountialnle 16 Figure 67shows
Time 1 case for correlation versus covariance of the various asset classes.

Time 24 figures are found in the appendix.

Time 1(6.19966.2017)
Il n the Time 1, the 25 comparative da
calculated. Within the Indexes, Index 1 compared with Index 3 had the

highest positive correlation at 0.9517 overall while similarly Index 2 had

270



strong positive awelations with Index 4 and 5 with figures 0.9514 and 0.8708,
respectively. The other combinations are in the moderately positive range of
0.3435 to 0.6985.

Compared to the other data sets, Index Had mostly slightly negative
correlation at most0.1618 between Index 5 and Infrastructure index. The
highest the positive correlation is 0.1375 between Index 3 and Shipping index.
Surprisingly, Index 45 all had low negative or close to O correlation with
Aircraft Lessors and also the Real Assets index. Between the 20 comparative
sets, Aircraft Lessors had moderate positive correlations above 0.35 with
Timberland, Transportation, Infrastructure, Real AsseS8CMWVorld and S&P
500. There are strong positive correlations above 0.75 between Real Assets
and Real Estate, Timberland, Infrastructure, MSCI World, S&P 500;
Commodities and Crude Oil; Gold and Precious Metals; Infrastructure and
MSCI World, S&P 500; MSCWorld and S&P 500. The only moderately

negative correlation is between Broad Debt and USD Swap Rate 10Y.

Time 2 (6.1996.2007)

I n the Time 2, the 25 comparative da
similarly calculated. Within the Indexes, alf the combinations exhibited
moderate to strong positive correlation with the stronger range consisting of

0.8343 and higher with the highest correlation at 0.9859 between Index 2 and 4.
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The other combinations are in the moderately positive correlatioge raf
0.6235 to 0.7343.

Compared to the other data sets, Index Bad correlation distribution
around 0. Aircraft Lessors exhibited the very low positive and negative
correlation with Index &. Real Estate showed the lowest negative
correlation withthe Indexes with Index 4 exhibiting a low €§.2255. The
other lowest asset class correlation is surprisingly the Real Assets, MSCI
World and S&P 500 indexes. Shipping showed the highest positive moderate
correlation with the Indexes in the 0.2 rangéwAirlines also having a slight
positive correlation.

Between the 20 comparative sets, Aircraft Lessors had the strongest
correlation, a positive 0.3528, between Real Assets. The other moderately
positive correlation is with Transportation at 0.278&CIl World at 0.2141
and S&P 500 at 0.2006. In conjunction with the other asset classes exhibited
very weak positive and negative correlations. There are strong positive
correlations above 0.75 between Commodities and Crude Oil; Gold and
Precious MetalsReal Assets and Infrastructure; MSCI World and S&P 500.
The only moderately negative correlation is between Broad Debt and USD

Swap Rate 10Y like in Time 1.
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Time 3 (6.200%.2010)

I n the Time 3, the 25 compar adrei ve
similarly calculated. Within the Indexes, the moderate to strong positive
correlations in Time 1 and 2 had diverged in Time 3. Index 1 had positive
correlation with all the other indexes with Index 3 correlation of 0.8694 the
highest. Index 2 whileexhibiting high correlation with Index 4 and 5 at
0.8221 and 0.8184, respectively, it had a slight negative correlation with Index
3. Index 3 also had slightly positive correlation with Index 4 and slightly
negative correlation with Index 5. Index 4 a@ha@lso had moderate positive
correlation of 0.3607.

Compared to the other data sets, Indeéx like previous time periods did
not exhibit strong correlation in general. The highest moderate negative
correlations are between Agricultural Land and Index 2, 4 and 5 HeBRA6,
-0.4204 and-0.4621, respectely. USD 3M LIBOR had the strongest
positive correlations with Index-83 with a range of 0.983 to 0.3065. Aircraft
Lessors like other Times24 did not exhibit any moderate positive or negative
correlations with the range beir@ 1011 to 0.1447.

Aircraft Lessors had generally moderate positive correlations with the
other 20 comparative sets. The moderately positive correlations are between
Real Estate, Timberland, Commodities, Crude Oil, Airlines, Transportation,
Infrastructure, Real Assets, USD SwRate 10Y, MSCI World Index and S&P

500 indexes with the highest correlation at 0.7350 with S&P500. The other
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moderate negative correlations are with Agricultural Land, US Treasuries
1-3M and USD 3M LIBOR while the others are low positive correlations.
There are strong positive correlations above 0.75 between Real Assets and
Real Estate, Timberland, Infrastructure, MSCI World, S&P 500; Commodities
and Crude Oil; Timberland and Transportation, Infrastructure, MSCI World,
S&P 500; Gold and Precious Metalgfrastructure and Transportation, MSCI
World, S&P 500; Transportation and MSCI World, S&P 500; MSCI World
and S&P 500. The moderately negative correlations are between Broad Debt

and USD Swap Rate 10Y, USD 3M LIBOR; Airlines and Agricultural Land.

Time 4(6.20106.2017)

I n the Time 4, the 25 comparative da
similarly calculated. Within the Indexes, all of the correlations are positive
with several very strong correlations like Time 1 and 2. Index 1 exhibited
strong sitive correlation of 0.9588 with Index 3 while moderately positive
correlation is shown with the other Indexes. While Index 2 correlation with
both Index 4 and 5 are strong at 0.9416 and 0.9745, respectively, it had a slight
positive correlation with ldex 3. Index 3 also had slightly positive
correlation with Index 4 and 5. Index 4 and 5 also had strong positive
correlation of 0.8505.

Compared to the other data sets, Indéxlike previous time periods did

not exhibit strong correlation in generahd are mostly weak negative
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correlation. Some of the weak positive correlations are with Shipping,
Agricultural Land, Timberland, Airlines, Transportation, USD Swap Rate 10Y,
USD 3M LIBOR and US CPI. Aircraft Lessors exhibited generally weak
negative caelation. The highest weak negative correlation is with Gold,
Precious Metals, Commodities and Broad Debt. The highest weak positive
correlation is with Agricultural Land.

Between the 20 comparative sets, Aircraft Lessors had all weak to
moderate posite correlations. The highest moderately positive correlations
are between Timberland, Transportation, MSCI World and S&P 500 indexes
with the highest correlation at 0.7292 with MSCI World.

There are strong positive correlations above 0.75 between Rk Bnd
Real Assets, Infrastructure, MSCI World; Timberland and MSCI World, S&P
500; Commaodities and Crude Oil; Gold and Precious Metals; Transportation
and MSCI World, S&P 500; Infrastructure and Real Assets, MSCI World,
S&P 500; Real Assets and MSCI With S&P 500, Broad Debt; MSCI World
and S&P 500. The only moderately negative correlation is between Broad

Debt and USD Swap Rate 10Y.

Regressiorand Statistical Testing
The BreuschPagan test showed that two out of the five models showed
signs ofheteroscedasticity. Index 2 has a prob3atatistic of 0.0002 and

Index 4 has a prob>chstatistic of 0.0000. The average VIF is 9.4 is quite high
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and for Index 5 VIF is greater than the 10 threshold. The results indicate that
there is correlation Ideen one predicator and another and thus
multicollinearity in the independent variables and these signify that it is difficult
to assess accurately the contribution of independent variables in the model. All
the regressions passes the link error testchvhéests the notation that if a
regression is properly specified, no additional independent variables should be
significant above chance.

Index 15 regressionsll shows low R figuresthat fall under 0.110 See
Table 17for the Index 15 regression sumary statistics. The GETS test is
significant at 5% significance level for all expect for Index 3 withsddfistic of
0.243. For the Index -& regressions, the null hypothesis that all the
coefficients are not significant with a significance level %, o model rejects
the null hypothesis. Specific independent variables are significant at 5%
significance level and includeal estatdor Index1, 2 and 4 and labor and log
(agricultural) for Index 2. FromTable 15correlation study, there are calceld
high correlations above 0.8 between gold / precious metals; crude oil / general
commodities and MSCI World Equity Index / S&P 500. In addition, these
variables did notl®w significance in the modelsTo improve the models and
decrease the high mudbllinearity, gold, general commodities and S&P 500
variables were taken out and the regression was rerun.

Now with the model restricted without the gold, general commodities and

S&P 500 independent variables, the Breiiftdgan test again showed that two
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out of the five models showed signs of heteroscedasticity. Index 2 has a
prob>chf statistic of 0.0005 and Index 4 has a prob>shatistic of 0.0000.
The average VIF decreased and is 2.9 which are again acceptable under the 10
figure threshold and non& the Indexes failed this test. The results indicate
that there is no multicollinearity in the independent variables. All the
regressions pass the link error test which again shows no specification errors.
R? again was very lovior the Index 15 with dl of the figures under 0.100 See
Table 18for the Index 15 regression summary statistics restricted without gold,
general commodities and S&P 500. For the null hypothesis that all the
coefficients are not significant with a significance level of 58ty the Index2
model rejects the null hypothesis with sstatistic of 0.@2. Overall, of the
indepenént variables, only real estate, labor and log (agricultunadje
significant with &% significance levelith p values of 0.009, 0.034, and 0.023,
respectively. For the Index 2 regression, real estate was significant for Index 1
with a p value of 0.036

These results indicagepoor explanatory power and non significance of the
variables to the aircraft asset class Index&s 1In addition, quadrat terms
were added to test if there are any omitted variables. The test results reject the
hypothesis that there exists omitted variable error. The tests were also run
restricting only one of these highly correlated independent variables at a time

and smilar results occurred and did not improve the model.
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5.6 CONCLUSION

Fdlowing the main question, how do the aircraft asset class segments
compare in terms of various returns and volatility metrics against other real
asset backed classes and benchmiaritse four time segments, various returns
as well as standalone and relative volatility metrics are investigated.

The main hypothesis is that aircraft asset class as represented by-fhdex 1
MoM WA MV has a lower standalone risk in terms of standard deviand
variance over the historical time periods compared with the comparative sets.
In terms of standalone volatility, standard deviation and variance, In8es 1
ranked in the bottom half or third and fourth quartiles in all four time segments.
Aircraft Lessors in terms of standalone volatility, standard deviation and
variance, are found at or near the top in Tir& dut moved down to 8 out of
25 in the post GFC period Time 4. Shipping asset class is higher in the
volatility metric for the periodshat Aircraft Lessors are not at the top. The
data suggests that the main hypothesis is not correct while the statement
Aircraft Lessors asset clagss a lower standalone risk in terms of standard
deviation and variance over other comparable assetslésnostly supported
by the data

Making an extension of the main research question, the second hypothesis
is that the aircraft asset classes has a lower relative volatility in terms of beta or
b, covariance and correlation compared with the other catiparasset

classes including publicly listed aircraft lessors in the four time segments. In
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terms of relative volatility or beta with respect to Real Assets and MSCI World,
Index 15 are mostly in the bottom half or third and fourth quartiles of the
rankngs in all four time segments. The betas are all negative with the
exception of Index 3 in Time 3 for both cases.

Aircraft Lessors are found to be within the top 6 for beta to Real Asset and
MSCI World in all four time segments. Crude Oil is the higlashigher
ranked beta to Real Asset in Time 1, 2 and 4 while Time 3 Shipping is the
highest and Crude Oil is slightly lower ranked. Similar the Airlines index is
the highest or higher in Time 1, 2 and 4 while Time 3 is lower at 4 under top
ranked Aircrét Lessor index under beta to MSCI World. Other than Time 3
in the beta to Real Assets case, Shipping is ranked lower than Aircraft Lessors
asset class.

The data suggests that the second hypothesis is mainly correct. While
not the lowest in each case, the aircraft asset class is at the lower end of the
relative comparison. The statement Aircraft Lessors assethdasa higher
relative volatility in tems of beta, covariance and correlation compared with
the other comparative asset classasastly supported by the data

Continuing in the same line of questioning, the third hypothesis is that the
publicly listed aircraft leasing companies generatesdrigixcess returns ar
relative to the risk free rate, Real Assets and MSCI World compared to the
aircraft asset class in the four time segments. The relative rankings of the

asset classes are the same for the various return metrics.USThecasuries
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1-3M is set as the risk free benchmark d&w®hl Assets and MSCI World are
assumed to be the other two market proxy benchmarks.

For Time 1 by these return measures, Indéxid ranked 12, 13, 7, 19 and
20, respectively, out of 25. Aircraft Lessors indexaisked in 3. The top
ranked is the Shipping asset class. The mean for all datasets is positive
except for the USD 3M LIBOR and USD Swap Rate 10 Yr. EXxcess return
over the risk free rate are all positive for all the comparative set except for
Commodites and rates data US CPI, USD 3M LIBOR and USD Swap Rate 10
Yr. For alpha over MSCI World, MSCI World is ranked 11 so more than half
of the asset sets are negative including all Index except for Index 3. Real
Assets is ranked below MSCI World at 17 sddr 1 and 4 are positive alpha
along with Index 3.

For Time 2, the aircraft asset classes have moved down slightly. Index 3
is ranked 12 while Index 1, 5, 4 and 2 are in the third and fourth quartiles
ranked 16, 18, 19 and 21, respectively. Like Timbylreturn measures,
Aircraft Lessors is ranked 2 and the Shipping asset class is top ranked. The
mean return for all datasets is positive except for the USD Swap Rate 10 Yr.
Excess return over the risk free rate are all positive for all the Indexes excep
for Index 2 MoM WA MV, Airlines, US CPI, USD 3M LIBOR and USD
Swap Rate 10 Yr. MSCI World is ranked 11 and for alpha over MSCI World,
one more than half the asset classes are negative including kdexWith

Real Assets benchmark ranked 5, all fieddx 15 are still negative.
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For Time 3, Index &b are ranked generally in the upper quartile with
Index 4 ranked 4 out of 25 while Index 3, 2, 1 and 5 ranki®gahd 11,
respectively. In Time 3, Aircraft Lessors is ranked right under the median at
13 kelow Index 15 while Shipping, Gold and Precious Metals are top ranked
asset classes. A little less than half of the datasets for the mean return are
negative. EXxcess return over the risk free rate, again a little less than half the
group is negative bubot Index 15 nor Aircraft Lessors. During Time 3,
MSCI World performed poorly and had a mean@7412% and ranked 23.
That means for alpha or excess returns over MSCI World the only negative
excess returns are USD Swap Rate 10Y and USD 3M LIBOR. otAkr
indexes exhibit positive alpha to MSCI World. Real Assets ranked 16, while
still negative, performed much better the MSCI World. Given Real Assets is
slightly under the median, a bit less than half have negative alpha.

For Time 4, Index 3 is ramkl 6 out of 25 while Index 1, 4, 2 and 5 are
ranked at 11, 13, 16 and 21 respectively in the comparative set. Time 4 Index
1-5 rankings are similar to Time 1. Aircraft Lessors is ranked near the top at
3. The top ranked is the Airlines asset class. tRermean return for all
datasets are positive except for USD Swap Rate 10Y, Crude Oil and
Commodities. Excess return over the risk free rate is all positive except for
USD Swap Rate 10Y, Crude Oil and Commodities. For alpha over MSCI
World, more than H&aof the comparative set is negative as the benchmark is

ranked 9 including all Index but Index 3 and Aircraft Lessors. Real Assets
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ranked 14and is higher than MSCI World which is similar as TimeS8.1
Negative alpha over Real Assets occurs in slighdgs than half the
comparative sets including Index 2 and 5.

The data suggests that the third hypothesis is mostly correct. Aircraft
Lessors has highexcess returns @ relative to the risk free rate, Real Assets
and MSCI World in all of the time sawents except for Time 3.

Combining return and volatility concepts, the fourth hypothesis is that the
publicly listed aircraft leasing companies generates higher Sharpe ratios than
the aircraft asset market in the four time segmentfar@® ratios adjushe
excess return to the risk free rate to take into the account for the individual
volatility, standard deviation. The rankings varied with the four time
scenarios.

In Time 1, Index 3, 1, 4, 2 and 5 Sharpe ratios are ranked 3, 6, 11, 19 and
20, respectiely. Ahead of Index 3 in the ranking are Agricultural Land and
Real Estate asset classes. Aircraft Lessors is ranked 12 after Index 4 and
ahead of Index 2 and 5.

In Time 2, Index 14 moved down compared to Time 1. Index 3 and 1
moved down to 9 and l4espectively, while Index 4 and 2 are in the lower
quartile at 18 and 22. Index 5 increased two rankings to 18. The highest
Sharpe ratios are Real Estate, Real Assets and Agricultural Land asset classes.
Aircraft Lessors stayed at the same rank atslZime 1 but ranked after Index

3 ahead of the other 4 Indexes.
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In Time 3, Index 14 in the top 25 rank while Index 5 is at 10. Index51
all moved significantly higher compared to Time 2. The highest Sharpe ratio
is the Agricultural Land asset classAircraft Lessors decrease one rank to 13
from Time 2 but below Index-5.

In Time 4, most of the comparative sets are negative except for the top
three ranked Commodities, Crude Oil and USD Swap Rate 10Y. Index 5
moved to rank 5 on top of Index4lwhichare spread out with a bigger range
from 8 to 21. Aircraft Lessors decreased slightly to rank 15 from Time 3 and
ranked after Index 4 and ahead of Index 1 and 3.

The data suggests that the fourth hypothesis is partiathect.  Aircraft
Lessors Sharpeatios are only higher compared some Indexes and in some

time segments.

Correlation and Covariance Observations

Within Index 15, there is mostly moderate to high positive correlations in
the four time segments.Compared to the other data sets, Indeéx did not
exhibit strong correlations with other benchmarks and the figures are around 0
and slightly negative in the four time segmentShipping was the highest
positive correlation with Index-% in Time 2 in te 0.2 range and otherwise
showed low positive correlation in the other time segmern@herwise, the
lowest negative correlation with Index51lwas Agricultural Land in Time 3.

Aircraft Lessors in general exhibited the very low positive and negative
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correlation with Index 15 in each of the time segmentsAirlines also
exhibited mostly weak positive correlations.

Comparing between the 20 comparative sets, the themes that were found
across the time segments reinforced intuitive thoughts such as thiveega
correlation between Broad Debt and USD Swap Rate 10Y and less so with
USD 3M LIBOR. Other strong correlations are between Crude Oil and
Commodities and Gold and Precious Metals given the subcomponent is a
subset of the larger group. Aircraft Lessbesl the strongest correlation with
the 2 equity indexes, MSCI World and S&P 500, Transportation, Real Assets,
Infrastructure and Timberland for 3 time segments except for Time 2 where it

only had weak correlation th all the other asset classes.

Regres®mn and Statistical Testing

The R statistics are very lownder 0.100for the unrestricted variable
regressions of Index 15. For the main Index-% regressions, the null
hypothesis that all the coefficients are not significant with a significance level
of 5%, no model rejects the null hypothesis. There are only a couple of
independence variables thatere significantat the 5% significance level
namely real estate in Index 1 and 2 while labor and log (agricultural) were
significant for Index 2

Even with restricting the model for highly correlated variables, gold,

general commodities and S&P 500, in order to reduce multicollinearity and
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improve the model, the “Rfigure remained very low. All of Index 15
regressionsexcept Index 2againdid notrejected the null hypothesis that all
the coefficients are not significant with a significance level of 5%or Index
2, the model accepts the null hypothesis with a p value of 0.8imilar to
the unrestricted case, thpegific independent variables asgnificant at 5%
significance level includereal estate for Index 1 and 2 and labor and log
(agricultural) for Index 2.

These results support that there is very little explanatory power of the
comparative asset classes for the aircraft asset claggesented by Index3.
While individually, there is a few independent variables at a 5% significance
level, b by large, this was not the case. This in turn also supports the notation
found earlier that the aircraft asset class and its segments ave afirelation
and covariance with other comparative sets in general and that it should be

considered for inclusion into portfolios for asset allocation.
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Table 117 20062016 Correlations Among Real Asset StlassegNCREIF;
Cambridge Associates; Blodrarg; Brookfield Asset Management.

Note: Data as of June 30, 2016. Real Estate is represented by the NCREIF
Property Index, Infrastructure is represented by the Cambridge Associates
Infrastructure Index (available only through 3/16), Timberlandspsesented
by the NCREIF Timberland Index, Agriculture is represented by the NCREIF
Farmland Index, Global Bonds is represented by the Barclays Global
Aggregate Bond Index, and Global Stockseisresented by MSCI World
Index.

Real Estate Infrastructure Timberland Agriculture Global Bonds Global Stocks

Real Estate 1.00 0.55 0.23 0.12 0.19 (0.10)
Infrastructure 0.55 1.00 0.17 0.08 0.64 0.37
Timberland 0.23 0.17 1.00 0.64 (0.11) 0.07
Agriculture 0.12 0.08 0.64 1.00 0.09 (0.15)
Global Bonds 0.19 0.64 (0.11) 0.09 1.00 0.23
Global Stocks (0.10) 0.37 0.07 (0.15) 0.23 1.00

Table 121 Various Type®f Investment Vehicles and Attributes

Various Types of Investment Vehicles and Attributes
Open-End Mutual
Direct Investment Club Deal Closed-End Fund Fund Public Equity ETF

Control Over the Asset

Customization

Lever of In-House Expertise Required

Liquidity

Min. Investment

Diversification Within Vehicle

High Scale Low
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Table 13’ Baltic Exchange Vessel DefinitiorfBaltic Exchange Information
Services Ltd 2018)

Capesize 2014 vessel:

Basis 180,000mt dwt on 18.2m SSW draft

Max age 10 yrs

LOA 290m, beam 45m, TPC 121

198,000cbm grain

14 knots laden/15 knots ballast on 62mt fuel oil (380cst), no diesel at
sea

Panamax vessel:

74,000mt dwt on 13.95m SSW draft

Max age 12 yrs

LOA 225m, beam 32.2m

89,000 cbm grain

14 knots on 32mt fuel oil (380cst) laden/28mt fuel(880cst) ballast,
no diesel at sea

Supramax vessel:

, Standard fATess 580 type
58,328mt dwt on 12.80m SSW draft

Max age 15 yrs

LOA 189.99m, beam 32.26m

72,360cbm grain, 70,557cbm bale

5 holds, 5 hatches

4 x 30mt cranes with 12cbm grabs

14 knots lademn 33mt fuel oil (380cst), no diesel at sea

14 knots ballast on 32mt fuel oil (380cst), no diesel at sea
12 knots lade  on 24mt fuel oil (380cst) no diesel at sea

. 12.5 knots ballast on 23mt fuel oil (380cst), no diesel at sea
Supramax vessel:

Standass 530

58,328mt dwt on 12.80m SSW draft

Max age 15 yrs

LOA 189.99m, beam 32.26m

72,360cbm grain, 70,557cbm bale

5 holds, 5 hatches

4 x 30mt cranes with 12cbm grabs

4 knots laden on 33mt fuel oil (380cst), no diesel at sea

14 knots ballast on 32mt fuel oil (380cst), no diesel at sea
12 knots laden on 24mt fuel oil (380cst) no diesel at sea
12.5 knots ballast on 23mt fuel oil (380cst), no diesel at sea
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Table 14i Time 14 Comparat v e

|l ndexesd

Time Scenario 1 - 6.1996-6.2017 Summary Statistics

Summary

Mean a (Real a (MSClI Sharpe
b (Real b (MSCI Over Assets)  World) Ratios
n Min(%)  Max(%) Median(%) Mean(%) Std.Dev  Var. Asset)  World) RF(%)® (%) (%) (%)©@
Index 1 MoM WA MV 12,015 | (11.8712)| 10.2745| 0.3724 | 0.6327 2.631| 6.9239 | (0.0788)] (0.0262)| 0.4526 | 0.0529 | (0.0157)| 0.1720
Index 2 MoM WA MV 6,817 | (18.9991)| 7.5487 | 0.1830 | 0.3375 2.924] 85493 | (0.1430) (0.0582)| 0.1574 | (0.2423)| (0.3109)] 0.0538
Index 3 MoM WA MV 5199 | (8.1385)| 11.9864 | 0.5709 | 0.8324 3.034| 9.2039 | (0.0490)| (0.0136)| 0.6524 | 0.2527 | 0.1840 | 0.2150
Index 4 MoM WA MV 5,154 | (27.6055)| 10.4857 | 0.1769 | 0.6287 3.895| 15.1720 | (0.1470)| (0.0418)| 0.4487 | 0.0490 | (0.0197)| 0.1152
Index 5 MoM WA MV ® 1511 | (6.9616)] 8.8196 | 0.2028 | 0.2426 2.623| 6.8799 | (0.1345)| (0.0860)| 0.0625 | (0.3372)| (0.4058)| 0.0238
Aircraft Lessors® 2,508 | (35.7439)| 43.4109 | 0.9766 | 1.2407 9.781| 95.6756 | 1.4329| 0.8995| 1.0606 | 0.6609 | 0.5922 | 0.1084
Real Estate 306 | (11.4848)| 6.2830| 0.7373| 0.6105 1.526| 2.3272| 0.5035| 0.2072 | 0.4305| 0.0308| (0.0379)] 0.2822
Shipping 132 | (46.6789)| 52.9171| 1.6946 | 1.5879 13.081] 171.1027 | 0.8431| 0.3615| 1.4079| 1.0082| 0.9395| 0.1076
Agr. Land 132 | (0.0033) 7.5933 | 0.6524 | 0.9759 1.070| 1.1439 | (0.0148)| 0.0246 | 0.7958 | 0.3961| 0.3275| 0.7441
Timberland 264 | (14.2696)| 13.6359 | 0.7384 | 0.6513 2.509| 6.7528| 0.7738| 0.4059 | 0.4712| 0.0715| 0.0029 | 0.1813
Commodities 132 | (22.3251)| 13.7866 | 0.2053 | 0.1149 4791 22.9495| 1.1257 | 0.4343| (0.0651)| (0.4648)| (0.5335)| (0.0136)
Crude Oil 264 | (33.2646)| 40.2353 | 1.4434 | 0.8397 9.760| 95.2632 | 15850 | 0.5784| 0.6596 | 0.2599 | 0.1913 | 0.0676
Gold 132 | (16.8896)| 16.8453 | 0.1383 | 0.5862 4.841| 23.4387 | 06108 | 0.1070| 0.4062| 0.0065| (0.0622)| 0.0839
Precious Metals 132 | (18.6736)| 15.1079 | (0.0375)| 0.6166 5.120| 26.2124| 07248 | 0.1679| 0.4366 | 0.0369 | (0.0318)| 0.0853
Airlines 132 | (26.5725)| 24.2940 | 0.4430 | 0.7020 8.768| 76.8696 | 09667 | 1.0175| 05219| 0.1222| 0.0536 | 0.0595
Transportation 264 | (20.8783)| 17.0595| 1.2737 | 0.9241 5.616| 31.5438 | 1.0068 | 009232 | 0.7441| 0.3444| 0.2757 | 0.1325
Infrastructure ¥ 67| (14.4816)| 10.6156 | 1.1467 | 0.8671 3.811| 145251 | 1.1409| 0.7216| 0.6870| 0.2873| 02187 | 0.1803
Real Assets® 26 | (16.8700)] 8.6055| 0.9022 | 0.5797 3.188| 10.1623 | 0.9863 | 0.6417 | 0.3997 | 0.0000 | (0.0687)| 0.1254
US Treasuries 1-3M 132| (0.7639) 0.5636 | 0.1097 | 0.1800 0.193] 0.0372| 0.0014| (0.0003)| 0.0000 | (0.3997)| (0.4684)| 0.0000
USD Swap Rate 10Y 132 | (30.1781)| 31.4864 | (0.6147)| (0.1501) 7.712| 59.4683 | 0.1384 | 0.3738 | (0.3302)| (0.7299)| (0.7985)| (0.0428)
USD 3M LIBOR 132 | (35.7205)| 54.7351| (0.0457)| (0.0791)|  10.020| 100.3959 | (1.0004)| (0.2430)| (0.2592)| (0.6589)| (0.7275)| (0.0259)
US CPI 132 | (3.6850)| 1.3768 | 0.1844 | 0.1610 0.374| 0.1397 | 0.0206| 0.0073| (0.0191)| (0.4188)| (0.4875)| (0.0511)
MSCI World 132 | (18.9312)| 11.3076 | 1.1843 | 0.6484 4.395| 10.3202 | 1.2200| 0.9960| 0.4684 | 0.0687 | 0.0000 | 0.1066
S&P 500 132 | (16.7929)| 10.9193 | 1.1789 | 0.7866 4.347| 18.8930 | 1.0308| 0.9418| 0.6065| 0.2068| 0.1381| 0.1395
Broad Debt 396 | (3.9732)| 6.2131| 0.4137 | 0.3908 1.607| 2.5831| 0.3062| 0.0869| 0.2108 | (0.1889)| (0.2576)| 0.1312
Note: ! Starts from 2.1997 ? Starts from 10.1999 ? Starts from 6.2006 * Starts from 12.2001 ® Starts from 5.2005
° Risk free rate is US Treasuries 1-3M mean
Time Scenario 2 - 6.1996-6.2007 Summary Statistics
Mean a (Real a (MSClI Sharpe
b (Real b (MSCI Over Assets)  World) Ratios
n Min(%) Max(%) Median(%) Mean(%) Std. Dev Var Asset)  World) RF(%)® (%) (%) (%"
Index 1 MoM WA MV 12,015 | (11.8712)] 10.2745| 0.0241| 0.4730 2.615| 6.8381 | (0.2282) (0.0443)] 0.1675| (0.8592)| (0.3192)] 0.0640
Index 2 MoM WA MV 6,817 | (18.9991)| 7.5487 | 0.0219 | 0.2752 2.926| 8.5642 | (0.2835)| (0.0456)| (0.0304)| (1.0570)| (0.5171)| (0.0104)
Index 3 MoM WA MV @ 5199 | (8.1385)| 11.9864 | 0.1555| 0.6489 2.842| 8.0784 | (0.2031)] (0.0482)| 0.3433 | (0.6833)| (0.1433)| 0.1208
Index 4 MoM WA MV 5154 | (27.6055)] 8.6975| 0.0427 | 0.3074 3.902| 15.2251| (0.4268)| (0.0355)| 0.0018 | (1.0248)| (0.4848)| 0.0005
Index 5 MoM WA MV ? 1,511 | (6.9616)] 8.8196 | 0.1081| 0.3512 2.274| 51701 | (0.1167)] (0.0857)| 0.0456 | (0.9810)| (0.4410)| 0.0201
Aircraft Lessors® 2,508 | (35.7439)| 43.4109 | 1.4964 | 1.5074 11.380| 129.4978 | 1.4820 | 0.5986 | 1.2018 | 0.1752| 0.7152 | 0.1056
Real Estate 396| 0.3294| 1.4261| 0.7777| 0.8025 0.249| 0.0619| 0.0046| 0.0030 | 0.4969 | (0.5297)| 0.0102 | 1.9978
|Shipping 132 | (19.8428)| 38.8833 | 1.6946 | 1.6218 10.606| 112.4882 | (1.7228)] 0.0582 | 1.3162 | 0.2896 | 0.8296 | 0.1241
Agr. Land 132| (0.0033)| 7.5933| 0.5683 | 0.9428 1.264| 1.5968 | (0.1853)] 0.0541| 0.6372| (0.3894)] 0.1506 | 0.5043
Timberland 264 | (3.0094)| 6.8164 | 0.6407 | 0.8305 1.528| 2.3347| 0.3771| 0.1269 | 0.5250 | (0.5017)] 0.0383 | 0.3436
Commodities 132 | (9.1297)| 13.1207 | 0.3799 | 0.5334 4.1901| 17.5671| 1.3222| 0.1344| 0.2278| (0.7988)| (0.2588)| 0.0544
Crude Oil 264 | (24.8600)| 40.2353 | 2.3593 | 1.5049 10.183| 103.7001 | 1.8852 | 0.0680 | 1.1993 | 0.1727 | 0.7126| 0.1178
Gold 132 | (9.3094)| 16.8453 | (0.0990)| 0.4861 4.060| 16.4822 | 1.5978 | 0.0862 | 0.1805| (0.8461)| (0.3062)| 0.0445
Precious Metals 132 | (11.0819)| 151079 | (0.1829)] 0.5525 4.113) 16.9185| 1.8302| 01321| 0.2469 | (0.7797)| (0.2397)| 0.0600
Airlines 132 | (26.2798)| 22.3267 | 0.2081 | 0.2267 8.716| 75.9605 | (0.8776)| 1.1151| (0.0789)| (1.1055)| (0.5655)| (0.0090)
Transportation 264 | (20.8783)| 14.3578 | 13184 | 1.0792 5.610| 31.4725| 00499 | 0.9137| 0.7736| (0.2530)] 0.2870 | 0.1379
Infrastructure 67| (7.5067)| 6.5623 | 1.7221| 1.4574 2.081| 8.8839| 1.1293| 04250 | 1.1519| 0.1252| 0.6652 | 0.3865
Real Assets® 26| (3.2100)| 4.6231| 1.4849 | 1.3322 1.655| 2.7375| 0.9615| 0.1274| 1.0266| 0.0000 | 0.5399 | 0.6205
US Treasuries 1-3M 132| (0.7639) 0.5636 | 0.3768 | 0.3056 0.174| 0.0303| 0.0014| 0.0016| 0.0000 | (1.0266)| (0.4867)| 0.0000
USD Swap Rate 10Y 132 | (11.8870)| 29.5720 | (0.7257)| (0.0169) 5.534| 30.6279 | (0.8563)| 0.1998 | (0.3225)| (1.3492)| (0.8092)| (0.0583)
USD 3M LIBOR 132 | (25.1986)| 22.4335| 0.0000 | 0.1127 5.489| 30.1328 | (0.1181)| 0.1208 | (0.1929)| (1.2195)| (0.6796)| (0.0351)
US CPI 132 | (3.6850)| 1.3768 | 0.1869 | 0.1829 0.417| 0.1739| 0.0162| 0.0055| (0.1227)| (1.1493)| (0.6094)| (0.2942)
MSCI World 132 | (13.3108)| 89797 | 1.2204 | 0.7923 4.058| 16.4664 | 0.7661 | 0.9924 | 0.4867 | (0.5399)| 0.0000 | 0.1199
S&P 500 132 | (14.4436)| 9.7768 | 1.1789 | 0.8869 4.325| 18.7061 | 0.5083 | 1.0007 | 0.5813| (0.4454)| 0.0946 | 0.1344
Broad Debt 396 | (3.6564)| 4.8062 | 0.2923| 0.4584 1526| 2.3298| 04338| 00126| 0.1529| (0.8738)| (0.3338)] 0.1001
Note: ! Starts from 2.1997 ? Starts from 10.1999 ? Starts from 6.2006 “ Starts from 12.2001 ® Starts from 5.2005
° Risk free rate is US Treasuries 1-3M mean
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Time Scenario 3 - 6.2007-6.2010 Summary Statistics

Mean a (Real a (MSClI Sharpe
b (Real b (MSCI Over Assets)  World) Ratios
n Min(%)  Max(%) Median(%) Mean(%) Std. Dev Var Asset)  World)  RF(%)" (%) (%) (%)™
Index 1 MoM WA MV 7,243 | (3.1365)) 52569 | 0.4361| 0.7875| 1.5366 | 2.3613 | (0.0025) 0.0043 | 0.6647 | 0.8203 | 1.5287 | 0.4326
Index 2 MoM WA MV 3,738 | (3.8151)) 6.3823| 0.8414| 0.8314| 2.3534| 5.5386| (0.0731)] (0.0552)| 0.7086| 0.8641 | 1.5726 | 0.3011
Index 3 MoM WA MV 3,506 | (3.7196)) 5.1791| 0.6655| 0.8677 | 1.9435| 3.7770| 0.0317| 00319| 07449 | 0.9004| 1.6089 | 0.3833
Index 4 MoM WA MV 2,575 | (2.3868)] 9.4386 | 0.4436| 1.7808 | 3.2236 | 10.3913 | (0.0371)] (0.0087)| 1.6580 | 1.8135| 2.5220 | 0.5143
Index 5 MoM WA MV 1,134 | (5.6921)) 54493 | 04164 | 0.3842 | 2.6487 | 7.0157 | (0.0954)] (0.0860)| 0.2613 | 0.4169 | 1.1254 | 0.0987
Aircraft Lessors 703 | (21.0529)| 28.6740 | (0.1267) 0.1248 | 12.1500 | 147.6225 | 1.6956 | 1.3258| 0.0020| 0.1575| 0.8660 | 0.0002
Real Estate 111 (11.4848) 6.2830 | 0.2778 | (0.4176)] 3.2185| 10.3588 | 0.5587 | 0.4178 | (0.5404)| (0.3849)| 0.3236 | (0.1679)
Shipping 37| (46.6789)| 52.9171| 4.2564 | 2.0756| 19.0199 | 361.7573 | 1.7928 | 1.0997 | 1.9528| 2.1084| 2.8168 | 0.1027
Agr. Land 37| 02223| 26400| 06871 009184| 0.7744| 0.5997 | (0.0417)| (0.0244)] 0.7955| 0.9511| 16596| 1.0273
Timberland 74| (14.2696)| 13.6359 | 0.7601 | (0.0064)| 4.8729 | 23.7453 | 0.8556 | 0.6774 | (0.1292)] 0.0264 | 0.7348 | (0.0265)
Commodities 37| (22.3251)| 13.7866 | 1.4600 | (0.2506) 7.0390 | 49.5477 | 1.0676 | 0.6522 | (0.3734)| (0.2178)| 0.4907 | (0.0530)
Crude Oil 74| (33.2646)| 31.0283 | 2.5407 | 10363 | 11.5026 | 134.3894 | 1.5944 | 1.0284 | 0.9135| 1.0691| 1.7775| 0.0788
Gold 37| (16.8896)| 13.0137 | 22551 | 1.9184| 6.3206| 39.9500 | 0.4550| 0.1533| 1.7956| 1.9511| 2.6596 | 0.2841
Precious Metals 37| (18.6736)| 13.6739 | 2.4609 | 18424 | 6.7977 | 46.2088 | 0.5269 | 0.1919| 1.7195| 1.8751| 2.5836| 0.2530
Airlines 37| (26.5725)| 24.2940 | (0.3039)| (0.0682)| 10.9579 | 120.0758 | 1.2431 | 0.9975| (0.1910)] (0.0354) 0.6730 | (0.0174)
Transportation 74| (15.9992)| 17.0595| 0.7613 | (0.5351)| 7.2704 | 52.8581 | 1.1055| 0.9177 | (0.6579)] (0.5023)] 0.2061 | (0.0905)
Infrastructure 37| (14.4816)| 10.6156 | 0.1469 | (0.4818)| 5.6275| 31.6688 | 1.0903 | 0.8147 | (0.6047)| (0.4491)] 0.2594 | (0.1074)
Real Assets 37| (16.8700)| 8.6055| 0.2376 | (0.0327)| 4.7674 | 22.7277 | 0.9730 | 0.6853 | (0.1556)] 0.0000 | 0.7085 | (0.0326)
US Treasuries 1-3M 37| (0.0052)| 0.4931| 0.0261| 0.1228| 0.1479| 0.0219 | (0.0045)| (0.0039)] 0.0000| 0.1556 | 0.8640 | 0.0000
USD Swap Rate 10Y 37| (30.1781)| 20.4611| (0.6905) (1.1272)| 9.6657 | 93.4253 | 0.2944 | 0.1999 | (1.2500)| (1.0945)| (0.3860)| (0.1293)
USD 3M LIBOR 37| (35.7205)| 54.7351| (2.3114)| (4.3719)| 18.6447 | 347.6242 | (1.1088)| (0.7622)| (4.4947)| (4.3391)| (3.6307)| (0.2411)
US CPI 37| (1.7705)| 1.0478| 0.1931| 0.1344| 04886 | 0.2387 | 0.0250| 0.0096| 0.0116| 0.1672| 0.8756| 0.0238
MSCI World 37| (18.9312)| 11.3076 | (0.5233) (0.7412)] 6.4175| 41.1844 | 1.2419| 0.9730| (0.8640)] (0.7085) 0.0000 | (0.1346)
S&P 500 37| (16.7929)| 9.5607 | 0.1997 | (0.7020) 5.8968 | 34.7718 | 1.0776| 0.8707 | (0.8249)| (0.6693)| 0.0392 | (0.1399)
Broad Debt 111| (3.7627)) 6.2131| 0.4698 | 0.5453 | 2.1623 | 4.6754| 0.2494| 0.1551| 0.4224| 0.5780| 1.2865| 0.1954
Note: ! Risk free rate is US Treasuries 1-3M mean
Time Scenario 4 - 6.2010-6.2017 Summary Statistics
Mean g (Real a (MSCI Sharpe
b (Real b (MSCI Over Assets)  World) Ratios
n Min(%) Max(%) Median(%) Mean(%) Std.Dev  Var Asset)  World)  RF(%)" (%) (%) [N
Index 1 MoM WA MV 21,249 | (9.1773)] 8.0354 | 0.8896 | 0.8094 2.991| 8.9450 | (0.1342)] (0.0283)| 0.7988 | 0.2246 | (0.1570)| 0.2671
Index 2 MoM WA MV 11,129 | (10.8101)] 7.4076 | 0.3739 | 0.2381 3.118| 9.7204 | (0.1713)] (0.0676)| 0.2275| (0.3468)| (0.7284)| 0.0730
Index 3 MoM WA MV 10,115 | (13.8674)] 8.8526 | 1.3975| 1.0697 3.621| 13.1110 | (0.1166)| (0.0124)| 1.0591 | 0.4848 | 0.1033 | 0.2925
Index 4 MoM WA MV 6,580 | (11.9470)| 10.4857 | 0.5869 | 0.6632 4.060| 16.4859 | (0.1706)| (0.0535)] 0.6527 | 0.0784 | (0.3032)| 0.1607
Index 5 MoM WA MV 5,409 | (10.4915)] 7.7395| 0.2082 | 0.0708 2.942| 8.6543 | (0.1698)| (0.0711)| 0.0602 | (0.5141)| (0.8956)| 0.0205
Aircraft Lessors 1,615 | (11.4832)| 11.8357 | 0.9033 | 1.1893 4.788| 22.9297 | 1.1876| 1.0206| 1.1787| 0.6045| 0.2229 | 0.2462
Real Estate 255 | (3.6164)| 4.1223| 0.6971| 0.7416 1.378] 18989 | 05152 | 0.3148| 0.7310| 0.1567 | (0.2249)] 0.5305
Shipping 85 | (40.6584)| 34.5437 | 0.0137 | 1.0382 13.630| 185.7674 | 0.7355 | 0.6785 | 1.0276 | 0.4533| 0.0718 | 0.0754
Agr. Land 85| 0.1628| 3.1867| 0.6933 | 1.0409 0.819| 0.6708| 0.0450| 00540 | 1.0303| 0.4561| 0.0745| 1.2580
Timberland 170| (5.8907)| 5.8097 | 1.1077 | 0.6333 2.488| 6.1907 | 0.7740| 0.6169 | 0.6227 | 0.0485 | (0.3331)| 0.2503
Commodities 85| (12.9667)| 10.4144 | (0.2376)| (0.3453) 4.400| 104364 | 1.4085| 0.8491| (0.3559)| (0.9302)| (1.3117)| (0.0807)
Crude Oil 170 | (19.3238)| 23.4352 | (0.1860)| (0.1855) 8.015| 64.2453 | 1.9535| 1.2562 | (0.1961)| (0.7704)| (1.1519) (0.0245)
Gold 85| (11.0520)| 12.2000 | 0.0505 | 0.1540 5.130| 26.3127 | 1.0022| 0.3361| 0.1434| (0.4309)| (0.8125)| 0.0280
Precious Metals 85 | (14.0686)| 12.1650 | (0.0771)| 0.1615 5.608| 31.4538 | 1.1950 | 0.4692 | 0.1510 | (0.4233)| (0.8049)| 0.0269
Airlines 85| (13.4083)| 18.3223 | 1.5083 | 1.6831 7.737| 59.8639 | 1.1376| 10683 | 1.6725| 1.0982| 0.7166 | 0.2162
Transportation 85| (9.2305)| 13.8789 | 1.0469 | 1.1819 4.732| 22.3955| 1.1644 | 1.0493| 1.1713| 05970| 0.2155| 0.2475
Infrastructure 85| (6.4879)| 9.1862| 1.0870 | 0.9610 3.256| 10.6014 | 1.2880| 0.7909 | 0.9504 | 0.3761 | (0.0054)| 0.2919
Real Assets 85| (6.8932)) 6.9889 | 0.8330 | 0.5849 2.567| 6.5906 | 1.1035| 0.6549| 05743 | 0.0000 | (0.3816)| 0.2237
US Treasuries 1-3M 85| (0.0052)| 0.0777| 0.0052| 0.0106 0.015| 0.0002| 0.0019| 0.0011| 0.0000| (0.5743)| (0.9559)| 0.0000
USD Swap Rate 10Y 85 | (21.6955)| 31.4864 | 0.5666 | (0.0113) 9.539| 90.9912 | 0.6003 | 1.2965| (0.0219)| (0.5962)| (0.9778)| (0.0023)
USD 3M LIBOR 85 | (34.8474)| 47.2129 | 0.2147 | 1.4884 9.662| 93.3586 | (0.1724)] 0.2021| 1.4778| 0.9035| 0.5219 | 0.1529
US CPI 85| (0.6069)] 0.5810| 0.1713| 0.1369 0.207| 0.0428| 00242 00161| 0.1263| (0.4480)| (0.8296)| 0.6103
MSCI World 85| (8.5761)| 10.3647 | 1.3117 | 0.9664 3.692| 13.6294 | 1.3543| 1.0857| 0.9559 | 0.3816 | 0.0000 | 0.2589
S&P 500 85| (7.0240)| 10.9193 | 1.2859 | 1.1792 3.425| 11.7335| 11497 | 0.9766| 1.1686| 0.5943 | 0.2128 | 0.3412
Broad Debt 255 | (3.9732)] 3.3980| 0.4710 | 0.2230 1.434] 2.0561| 0.4686 | 0.1947 | 0.2124 | (0.3618) (0.7434)| 0.1482
Note: ! Risk free rate is US Treasuries 1-3M mean
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Table 15 Time 1- 4 Asset Class Summary Correlation Statistics

Time Scenario 1 - 6.1996-6.2017 Correlation Statistics

us
Index 1WA Index2WA  Index 3WA |ndex 4 WA  Index 5 WA Aircraft Precious Transportatio Infrastructure Treasuries 1-  USD Swap USD 3M
MV M v © MV My @ Lessors™  Real Estate _ Shipping Agr.Land __ Timberland Commodities _ Crude Oil Gold Metals Airlines n “ Real Assets® M Rate 10Y LIBOR us cPl MSCIWorld  S&P 500 Broad Debt

Index 1 WA MV 1.0000 0.6985 0.9517 0.6893 0.5591 (0.0298)] (0.0554) 0.1291 0.0651 0.0055 (0.0444)| (0.0687) (0.0633)| (0.0719) 0.0902 0.0688 (0.0531)] (0.0971) (0.0979) 0.0247 0.0532 0.0033 (0.0440) (0.0341)) (0.0265)
Index 2 WA MV 0.6985 1.0000 0.4530 0.9514 0.8708 (0.0124) (0.1013) 0.0877 (0.0260)| (0.0504), (0.0343) (0.0279) (0.0031) (0.0126) 0.0402 0.0083 (0.1184) (0.1465) (0.0785)| (0.0011), 0.0495 0.0403 (0.0876) (0.0862), 00141
Index 3 WA MV 0.9517 0.4530 1.0000 0.4596 0.3435 (0.0299) (0.0277) 0.1375 0.1009 0.0243 (0.0387) (0.0738) (0.0710) (0.0795) 0.1023 0.0849 (0.0132) (0.0510) (0.0899) 0.0309 0.0396 (0.0017) (0.0196) (0.0088) (0.0353)
Index 4 WA MV 0.6893 0.9514 0.4596 1.0000 0.7121 0.0085 (0.0837) 0.1129 (0.0191) (0.0019) (0.0305)| (0.0234) (0.0236)| (0.0313) 0.0459 0.0333 (0.0796)| (0.1129) (0.1276)| (0.0008)| 0.0240 0.0201 (0.0473) (0.0519)| 0.0256
Index 5 WA MV @ 05591 0.8708 0.3435 0.7121 1.0000 (0.0317) (0.1037) 0.0261 (0.0548) (0.1204) (0.0758) (0.0423) (0.0014) (0.0125)| 0.0380 (0.0215) (0.1618), (0.1550) 0.0148 (0.0161) 0.0754 0.0424 (0.1440) (0.1277) (0.0273)
Aircraft Lessors® (0.0298)| (0.0124) (0.0299) 0.0085 (0.0317) 1.0000 0.3239 0.0790 (0.0672) 0.3670 0.2339 0.2088 0.0061 0.0506 0.2510 0.4044 0.4657 0.6010 0.0106 0.2121 (0.0714) 0.1305 0.4046 0.3872 0.0180
Real Estate (0.0554)| (0.1013)| (0.0277) (0.0837)| (0.1037) 0.3239 1.0000 0.0793 0.0172 0.7275 0.3337 0.1893 0.0989 0.1262 0.3763 0.4837 0.6986 0.8157 0.0328 0.0033 (0.0106) 0.1191 0.5993 0.5505 0.3256
Shipping 0.1291 0.0877 01375 01129 00261 0.0790 0.0793 1.0000 0.0730 0.1449 01992 00516 00512 0.0074 0.0242 0.1837 01813 (0.0259) 01593 0.0304 0.2604 0.1219 0.0673 0.0760
Agr. Land 0.0651 0.1009 (0.0191) 0.0548, (0.0672) 0.0172 0.0730 1.0000 0.1655 (0.0667) 0.0180 0.0124 0.1123 0.1448 0.0427 (0.0398) (0.0181) 0.0378 0.0752 (0.0746)) 0.1016 0.0811 (0.0217)
Timberland 0.0055 0.0243 0.0019) 0.1204) 0.3670 0.7275 0.1449 0.1655 1.0000 3648 0.1039 0.1438 0.3650 0.5466 0.6970 0.7836 0.0215 0.2048 0.0468) 0.0642 0.6893 0.6296 0.2104
[Commodities 0.0444)| 0.0387) (0.0305)| 0.0758) 0.2339 0.3337 0.1992 (0.0667) 0.3648 10000 0.3727 0.4020 0.0117 0.1828 05176 07085 00284 01897 0.0694) 0.2532 0.4000 0.3148 02844
Crude Oil 0.0687) 0.0738) 0.0234) 0.0423) 0.2088 0.1893 0.1758 (0.1197) 0.2287 8328 2164 2364 (0.1287) 0.0579 0.3976 05692 0.0362 02175 0.0270) 0.2374 02615 0.2001 0.1340
Gold 0.0633) 0.0710) (0.0236) 0.0014) 0.0061 0.0989 0.0516 0.0180 0.1039 03727 .0000 .9832 (0.1354) (0.0497) 0.2338 0.3641 (0.0401) (0.2612) 0.0795) 0.0477 .0975 0072 0.4718
Precious Metals 0.0719)| 0.0795) (0.0313)| 0.0125) 0.0506 0.1262 0.0512 0.0124 0.1438 0.4020 .9832 20000 (0.1057)| (0.0069) 0.2587 0.3983 (0.0397) (0.2204)| 0.0944) 0.0492 1447 0569 0.4586
Airlines 0.0902 01023 00459 0.0380 0.2510 03763 0.0074 01123 0.3650 00117 (0.1287) (0.1354) (0.1057) 1.0000 6632 0.3463 03744 00131 01206 00353 0.0955 5122 5547 (0.0277)
Transportation 0.0688 0.0849 00333 (0.0215) 0.4044 0.4837 0.0242 0.1448 05466 0.1828 0.0579 (0.0497) (0.0069)| 0.6632 ¥ 05450 05949 (0.0364) 0.2428 (0.0443) (0.0425)| .7253 7493 0.0652

& (0.0531), (0.0132) (0.0796)| (0.1618) 0.4657 0.6986 0.1837 0.0427 0.6970 0.5176 0.3976 0.2338 0.2587 0.3463 0.5450 1.0000 0.9325 0.0184 0.0276 (0.2135) 0.1197 0.8494 0.7748 0.4947
Real Assets® (0.0971), (0.0510) (0.1129) (01550)| 0.6010 08157 0.1813 (0.0398) 07836 0.7085 05692 0.3641 0.3983 0.3744 05949 0.9325 1.0000 0.0290 0.0504 (0.2648) 0.1970 0.8933 0.8178 06073
US Treasuries 1-3M (0.0979), 0.0899) (0.1276) 0.0148 0.0106 0.0328 (0.0259)| (0.0181) 0.0215 0.0284 0.0362 (0.0401) (0.0397) 0.0131 (0.0364) 0.0184 0.0290 1.0000 (0.0411) (0.0390) 0.3093 (0.0074) (0.0098)| 0.0345
USD Swap Rate 10Y 0.0247 0.0309 (0.0008) (0.0161) 0.2121 0.0033 0.1593 0.0378 2048 0.1897 0.2175 (0.2612)| (0.2204) 0.1206 0.2428 0.0276 0.0504 (0.0411) 1.0000 0.0970 0.1881 0.2139 0.2086 (0.5632)
USD 3M LIBOR 0.0532 0.0396 0.0240 0.0754. (0.0714)| (0.0106)] 0.0304 0.0752 (0.0468)| (0.0694)| (0.0270) (0.0795)| (0.0944) 0.0353 (0.0443 (0.2135)| (0.2648)| (0.0390) 0.0970 1.0000 0.0716 (0.1070) (0.0619)| (0.2908)
US CPI 0.0033 0.0017) 00291 0.0424 0.1305 01191 0.2694 (0.0746) 0.0642 02532 02374 00477 0.0492 0.0955 (0.0425) 0.1197 0.1970 0.3093 01881 0.0716 1.0000 .0857 0202 0.0024
MSCI World (0.0440)| 0.0196) (0.0473) (0.1440)| 0.4046 05993 0.1219 0.1016 0.6893 0.4000 0.2615 0.0975 0.1447 05122 07253 0.8494 0.8933 (0.0074) 02139 (0.1070) 0.0857 10000 .9562 02386
S&P 500 (0.0341)| 0.0088) (0.0519)| (0.1277) 0.3872 05505 0.0673 0.0811 0.6296 0.3148 0.2001 0.0072 0.0569 0.5547 0.7493 0.7748 0.8178 (0.0098) 0.2086 (0.0619) 0.0202 .9562 ~0000 0.1381
Broad Debt (0.0265)| 0353) 00256 (0.0273) 0.0180 03256 0.0760 (0.0217) 02104 02844 01340 0.4718 04586 (0.0277) 0.0652 0.4947 06073 00345 (05632) (0.2908) 0.0024 2386 1381 1.0000
Note: ! Starts from 2.1997 ? Starts from 10.1999 ® Starts from 6.2006 * Starts from 12.2001 ? Starts from 5.2005
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Time Scenario 2 - 6.1996-6.2007 Correlation Statistics

Index LWA  Index2WA  Index 3WA  |ndex 4 WA  Index 5 WA Aircraft Precious Transportatio Infrastructure Treasuries 1-  USD Swap USD 3M

MV [ v M My @ Lessors®  Real Estate _ Shipping __ Agr.Land __Timberland Commodities _Crude Oil Gold Metals Airlines n © Real Assets® 3 Rate 10Y LIBOR USCPI___MSCIWorld __ S&P 500 __Broad Debt
Index T WA MV 1.0000 0.8593 0.9590 0.8343 0.7343 (0.0038) (0.1350) 0.2333 (0.0002) (0.0007) 0.0137 (0.0795) 0.0390 0.0120 0.1535 0.0980 (0.0130)] (0.1721) (0.0834)] 0.0363 0.0142 0.0271 (0.0693)] (0.0714) 0.0580
Index 2 WA MV 0.8593 1.0000 0.6892 0.9859 0.8246 0.0027 (0.1999) 0.2712 (0.0493) 0.0369 0.1142 0.0093 0.0473 0.0406 0.0916 0.0434 (0.0402)| (0.1260) (0.0971)| 0.0402 (0.0269) 0.0909 (0.0637)| (0.0858) 0.0905
index 3 WA MV 0.9500 0.6892 1.0000 0.6597 0.6235 (0.0049)| 0.0872) 0.2188 0.0259 (0.0347) (0.0343) (0.1194) 0.0389 0.0022 0.1805 01157 (0.0068), (0.1524) (0.0902) 0.0252 0.0060 0.0046 (0.0685), (0.0641) 0.0417
Index 4 WA MV 0.8343 0.9859 0.6597 1.0000 0.7300 0.0059 (0.2255) 0.2791 (0.0433) 0.0581 0.1202 0.0080 0.0490 0.0433 0.0910 0.0564 (0.0325)| (0.1434) (0.1082), 0.0527 (0.0347) 0.0847 (0.0372), (0.0609) 0.0881
index 5 WA MV @ 07343 0.8246 06235 07300 1.0000 0.0227 (0.0934) 0.2217 (0.0636) (0.0624) 0.0715 0.0043 00159 0.0087 0.1123 00118 (0.1026)| (0.0832) 0.0583 0.0067 (0.0687) 0.2064 (01577) (01763)| 0.0639
Aircraft Lessors® (0.0038) 0.0027 (0.0049)| 0.0059 0.0227 1.0000 (0.0191) 0.0685 (0.0555) 0.0789 0.0877 0.0953 0.0025 0.0553 0.1183 0.2736 0.1472 0.3528 0.0555 0.0912 (0.0052) 0.0834 0.2141 0.2006 (0.0772)
Real Estate (0.1350) (0.1999)| (0.0872)| (0.2255)| (0.0934)| (0.0191) 1.0000 (0.0408)| 0.4961 0.1982 0.0371 0.0149 0.1007 0.1098 0.0468 0.0221 0.0236 0.0223 (0.1231)) 0.0046 0.4987 0.1178 0.0500 (0.0125) (0.0136)|
[Shipping 02333 0.2712 02188 02791 0.2217 0.0685 (0.0408) 1.0000 0.1233 0.0912 0.1538 0.0334 01810 0.1606 0.0359 (0.0505) 0.0768 (0.2260) (0.0367) (0.0122) 0.0816 0.3134 0.0224 (0.0480) 0.1825
Agr. Land (0.0002) (0.0493)| 0.0259 (0.0433) (0.0636)| (0.0555) 0.4961 0.1233 1.0000 0.3635 (0.0516)| (0.1134) 0.1188 0.1140 0.1494 0.1735 0.0887 (0.1508) (0.0222)| 0.0580 0.2445 (0.0330)| 0.1752 0.1187 0.0322
Timberland (0.0007) 0.0369 (0.0347)| 0.0581 (0.0624)| 0.0789 01982 0.0912 0.3635 1.0000 1237 (0.0090) 01585 0.1985 0.0683 02129 0.3596 03918 0.0032 0.1000 02261 0.0106 0.3397 02823 0.0410
c 00137 0.1142 (0.0343) 0.1202 0.0715 0.0877 0.0371 0.1538 (0.0516) 0.1237 8159 03196 0.3331 0.1370) 00103 0.1059 .5852 (0.0974)| (0.0129)| 0.1928 0.1362 0.1311 0.0739 0.1677
Crude Oil (0.0795) 0.0093 (0.1194)| 0.0080 0.0043 0.0953 0.0149 0.0334 (0.1134) (0.0090) 8159 20000 1856 1867 0.2680) (0.1105)| 0.0418 .4309 (0.0373)| (0.0374)| 0.1267 0.0838 0.0273 (0.0086) 0.0808
Gold 0.0390 0.0473 0.0389 0.0490 0.0159 0.0025 0.1007 0.1810 01188 01585 3196 1856 10000 .9758 0.1473) (0.0452) 0.3383 6203 (0.1537) (0.1665)] 0.0626 0.0928 0.0869 (0.0347) 0.3831
Precious Metals 0.0120 0.0406 0.0022 0.0433 0.0087 0.0553 0.1098 0.1606 0.1140 0.1985 0.3331 0.1867 9758 ~0000 0.1133) 0.0036 0.3438 6456 (0.1618) (0.1270) 0.0651 0.0699 0.1313 0.0200 0.3410
[Airlines 0.1535 0.0916 0.1805 0.0910 0.1123 0.1183 0.0468 0.0359 0.1494 0.0683 (0.1370)| (0.2680) (0.1473)| (0.1133)| 1.0000 0.1851 (0.2811) 0.1653 0.1248 0.0861 0.1135 0.5232 0.5562 (0.1216)|
T 0.0980 0.0434 0.1157 0.0564. 0.0118 0.2736 0.0221 (0.0505), 01735 02129 00103 (01105) (0.0454) 0036 06322 0.2784 0192 (0.0657) 0.2357 0.1450 (0.1592)| 06664 06708 (0.0869)|
Infrastructure (0.0130) (0.0402) (0.0068), 0.0325] (0.1026)| 0.1472 0.0236 0.0768 0.0887 0359 0.1059 0.0418 03383 0.3438 0.1851 1.0000 0.8372 0.1078 0.1868) 0.0882 (0.0094) 0.6885 05909 0.3953
Real Assets (0.1721) (0.1260)| (0.1524)| (0.1434) (0.0832)| 0.3528 0.0223 (0.2260)| (0.1508) 0.3918 0.5852 0.4309 0.6203 0.6456 (0.2811) 0.8372 1.0000 0.0336 (0.3548)| (0.0911) 0.0701 06817 0.4483 05912
US Treasuries 1-3M (0.0834) (0.0971), (0.0902), (0.1082) 0.0583 0.0555 (0.1231) (0.0367) (0.0222)] 0.0032 (0.0974) (0.0373) (0.1537) (0.1618)) 0.1653 0.1078 0.0336 1.0000 0.0684) (0.1245) 0.4496 0.0375 0.0422 0.0967)
USD Swap Rate 10Y 0.0363 0.0402 0.0252 0.0527 0.0067 0.0912 0.0046 (0.0122) 0.0580 0.1000 (0.0129)| (0.0374) (0.1665)] (0.1270) 0.1248 (0.1868)| (0.3548) (0.0684) 1.0000 0.1617 0.0353 0.1477 0.1260 0.6889)
USD 3M LIBOR 0.0142 (0.0269)| 0.0060 (0.0347) (0.0687)| (0.0052) 0.4987 0.0816 0.2445 0.2261 0.1928 0.1267 0.0626 0.0651 0.0861 088: (0.0911) (0.1245)| 0.1617 1.0000 0.0660 0.0900 0.0336 (0.1012)|
US CPI 0.0271 0.0909 0.0046 0.0847 0.2064 0.0834 01178 0.3134 (0.0330) 0.0106 0.1362 0.0838 0.0928 0.0699 0.1135 0.0094) .0701 0,449 0.0353 0.0660 1.0000 0.0542 (0.0607) 0.0619
MSCI World (0.0693) (0.0637) (0.0685), (0.0372) (0.1577) 0.2141 0.0500 0.0224 0.1752 03397 0.1311 0.0273 0.0869 0.1313 05232 X 0.6885 6817 0.0375 0.1477 0.0900 0.0542 1.0000 0.9460 0.0337
S&P 500 (0.0714) (0.0858)| (0.0641)| (0.0609) (0.1763)| 0.2006 (0.0125) (0.0480)| 0.1187 0.2823 0.0739 (0.0086) (0.0347)| 0.0200 0.5562 6708 | 0.5009 .4483 0.0422 0.1260 0.0336 (0.0607)| 0.9460 1.0000 (0.0360)|
Broad Debt 0.0580 0.0905 0.0417 0.0881 0.0639 (0.0772) (0.0136) 0.1825 00322 0.0410 0.1677 0.0808 0.3831 0.3410 (0.1216) (0.0869)] 0.3953 .5012 (0.0967)| (0.6889)| (0.1012) 0.0619 0.0337 (0.0360) 1.0000
‘Note: " Starts from 2.1997 ? Starts from 10.1999 ? Starts from 6.2006 * starts from 12.2001 ® Starts from 5.2005
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Time Scenario 3 - 6.2007-6.2010 Correlation Statistics

msct
General us World
Index 1 Index 2 Index 3 Index 4 fIndex 5 Aircraft Argricultra Commoditi Precious Transporta lnlr-lmn Real ‘hmryf- USD Swap USD3M  Consumer  Equity Broad
WA MV WA MV WA MV WA MV WAMV __ Lessors MBW ) ! Timberfand o5 Crude Oil Gold Metals Airfines tion Assets M Rate 10¥ _ LIBOR _ Price index __Index S&P 500 _Debt Index
Index 1 WA MV 0. 0.2929 0.0455 .0720, 1 . 0.0029 0.0471 00853 0.0970 . 0173 um 0.007 02217 1 0.0140 0.0415 0.0045
Index 2 WA MV 04535 . 0.0057 | 0.0107 11! 5 384 1174) 0.0062 1 1521 0.0468 0.3085 1 .1 &
Index 3 WA MV . 0338) 0.0862 . 0.0543 .0772) 3] 0.1627 0.0315 0.1011 0.1321 0.1801 0.1788 Al 00554 00748 00798 Al 0.0s83 5 0.1057 01179 01207
Index 4 WA MV 5 0.0982 03607 007671 0.0210 0.0228 124 0367 § 0436 0026 1101 0564 0.0893 0.2922 .0249, .0108] 11
Index 5 WA MV 02828 .1 0.3807 X .11 0.0111 (0.1 052! 0.0785 | I A 0139 02733 X [ =i
Aircraft Lessors 0.0455 0.0057 0.0543 0.0767 0.2087 0.2233 0. 03757 00454| 0.0736 q I 03011 | | 0.1572
Real Estate g - i | (0: 17 0.2067 0.0657 0.4630 0. 0.1619 1487 04104 0.4040 041 0.411 0.0309 0.4068 0.3659 0.3047
Shipping 0.0107 .0813) 0.0210 00111 0.2233 0.0857 0.3555 04318 | 0.1570 L1728 0.1327 0 2214 0.4534 .1274) 4 0. 0.3025 0. 0.4038 0.3455
Argricultral 11 0.1827 . 00211 A X, 0.3407 I {0. 1
Timberland 11 0,0315 0.0228 4630 03565 [] 0.1768 0.2048 144 0.2585 1104 0.1%08
General Commodities 0.0029 0.1011 1 1! 0.3548 4249 04318 0.2082 03756 0.0252 0.3745 043!
Crude Ol 0.0471 0.1321 S R 0.3757 4026 | 3 1 0.2660 0.3103 0.2442 0.3395 0.0125 0.4872 0.0513)] | = 3
Gold 0.0853 Al 0.1901 3) 0.0454 1819 0.1570 0.0211 0.1766 0.4519 0.2880 5 0007 02079 0.3527 0.0471 121 11 . 0.1605 00988 00759
Precious Metals 00870 1174) 0.1786 1 0.0738 1487 0.1728 (0 0049} 0.2048 0. 03103 1204 0.0180 02342 0.3798 0.0145 1033 .019; 0.1863 01165 00503
Alrines 0.0052 5 0435, 0.0795 4 0.1327 0.2982 02442 | 1204) _ 0. 2 .0854) 0.2811 00458 03519 | f
Transportation 73] 0.0554 0028, 4040 02214 | | 0.3756 0.3385 (04 0.0160 1. 00867 | | A 0.0878
Infrastructure 00748 1101 . 3670 1. 02078 02342 g 1 03410 0.1906
Real Assets 0078, 1! 0.0799 0564 4152 03527 0. 3 0.3073 0.2508
US Tressury 1-3M X 4119 1278) 03407 00252| 00125 00471 00145 0854, 1260 1 2 00610 |  0.2303 A70: 2
USD Swap Rate 10Y 1 0.0488 0.0883 .0%: 03011 .0309 04774 0.2585 0.3745 04872 1. Al 0.2811 0.0867 0.3410 0.3073 3 0.0297 04170 0.2876 02138 02385
USD 3M LIBOR 02217 0.3055 0.0983 0.2022 02733 ] 4088 .0390)] | 1104 5 051 11 00458 | | 0.0510 0.0297 0.2223
US Consumer Price index | 1 X (o1 0.1572 0.3025 01300 | 04319 [ .01 03519 | 00878 | 0.1906| 02506/ 02303 | 04170 02223 0.1313 | 0.1437 | 0.0056
MSCI World Equity Index 00140 0.1057 0249 .3850 0.4469 ! 0.1605 3 1 0.2678 0.1313
S&P 500 00415 1. 01179 0108 1! . 4005 04038 0. 00688 02138 01437
Broad Debt Index 00048 | (0.211 0.1207 1190) - 0.3047 0.3455 | 11 . 4702 00759 f i 0.2365 0.0056
Time Scenario 4 - 6.2010-6.2017 Correlation Statistics
msct
General us us World
Index 1 Index 2 Index 3 Index 4 Index 5 Aircraft Argricultra Commoditi Precious Transporta Infrastruct Real Treasury 1- USD Swap USD3IM Consumer  Equity Broad

WAMV  WAMV _ WAMV

0 | (0.0275)]

5| 03831 | 4
-E!EZI |_01518] 01441] 01767 ]
‘m-v"“-m
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Table 16/ Index 5 MoM WA MV Summary Covariance Statistics

Index 1 - All Aircraft MoM MV vs. Comparative Metrics - Covariance Statistics

Time Scenario 1 2 3 4
Time 6.1996-6.2017 6.1996-6.2007 6.2007-6.2010 6.2010-6.2017
Weighted | Simple |Weighted | Simple [Weighted| Simple |Weighted | Simple
Ave Ave Ave Ave Ave Ave Ave Ave

Aircraft Lessors (0.7676)]  1.1047 | (0.1144)| (1.2080)| (0.5206)| (1.2512)] (1.7860)| 2.1662
Real Estate (0.2217)] 0.3197 | (0.0871)| 0.2864 | (0.4595)| 0.5233 | (0.2348)| 0.0704
Shipping 4.4275 0.4798 6.4214 | (5.0428)| (3.1791)| 1.5666 4.4990 7.9704
Agr. Land 0.1824 0.2682 | (0.0008)[ 0.6590 | (0.1283)] 0.2491 0.5792 | (0.3145)
Timberland 0.0374 | (0.0164)| (0.0026)| (0.2234)| (0.2756)| (0.6883)| 0.3074 0.4329
Commodities (0.5577)] 0.3038 0.1495 | (0.7393)] 0.0309 0.9696 | (1.6935)| 1.4492
Crude Qil (1.7577)| 0.8028 [ (2.0999)| 0.0617 0.8164 1.3001 [ (2.0508)| 1.5136
Gold (0.8034)| 0.9071 0.4112 | (0.4213)] 0.9001 | (0.0601)| (3.4160)] 3.5393
Precious Metals (0.9644)| 1.0798 0.1279 | (0.3015)| 0.9858 | (0.2075)| (3.4540)| 3.8937
Airlines 2.0734 | (0.4411)| 3.4713 1.0871 | (1.5787)| (0.6057)] 1.0880 | (2.5880)
Transportation 1.0152 0.9373 1.4325 1.4774 | (0.0689)| (0.5902)| 0.8984 0.5490
Infrastructure ® (0.5465)]  1.1269 | (0.1077)] 0.8306 | (0.4895)| 0.5689 | (0.7145)| 1.3322
Real Assets® (0.8010)] 0.7621 | (0.6248)| (0.1087)| (0.0557)| 0.0528 | (0.8846)| 1.1107
US Treasuries 1-3M (0.0495)] 0.0507 | (0.0377)] 0.0413 | (0.0545)| 0.0659 | (0.0031)| (0.0009)
USD Swap Rate 10Y 0.4983 | (0.6358)] 0.5217 | (0.1911)] (2.7051)| 0.3868 1.8023 | (1.8689)
USD 3M LIBOR 1.3969 | (0.9272)] 0.2023 0.6198 6.1807 | (4.9515)| 1.1935| (2.0514)
US CPI 0.0033 | (0.0189)] 0.0293 | (0.0943)] (0.1083)| 0.1480 0.0207 0.0055
MSCI World (0.5065)] 1.0572 | (0.7300)] 1.2129 0.1789 | (0.2878)| (0.3862)] 1.1766
S&P 500 (0.3883)]  1.1015| (0.8016)| 1.4654 0.3895 | (0.5714)| (0.0359)| 1.0503
Broad Debt (0.1117)] 0.8923 0.2304 1.3560 0.0455 | (0.0238)| (0.6517)| 0.3927
Note: ! Starts from 6.2006 2 Starts from 12.2001 ® Starts from 5.2005

Index 2 - All Narrowbody Aircraft MoM MV vs. Comparative Metrics - Covariance Statistics

Time Scenario 1 2 3 4
Time 6.1996-6.2017 6.1996-6.2007 6.2007-6.2010 6.2010-6.2017
Weighted | Simple |Weighted | Simple [Weighted| Simple |Weighted | Simple
Ave Ave Ave Ave Ave Ave Ave Ave

Aircraft Lessors (0.3551)] 0.1301 0.0915 | (1.7085)| 0.2166 | (1.5430)| -1.22094| 0.7179
Real Estate (0.4519)] 0.3835 | (0.1444)| 0.2995| (0.7025)| 0.4003 | -0.57646| 0.1311
Shipping 3.3484 | (1.0488)| 8.3539 | (8.0177)] (6.9034)| 1.0821 | -0.70855| 8.4575
Agr. Land (0.1436)] 0.3596 | (0.1810)| 0.6435| (0.9302)| 0.4299 | 0.256818| (0.1239)
Timberland (0.3832)| (0.1220) 0.1639 (0.7516)| (1.4517)| (1.4022)| -0.64082 1.1117
Commodities (0.4808)| (0.0006)| 1.3898 | (1.5576)| (2.7843)| 0.4209 | -2.28179| 2.0205
Crude Oil (0.7959)| (0.0140)| 0.2763 | (1.1124)| (3.6597)| 0.9461 | -1.26097| 1.1435
Gold (0.0441)| (0.1064)] 0.5582 | (0.6452)| (2.0345)| (0.3577)| -0.41596| 1.2050
Precious Metals (0.1889)| (0.0283)| 0.4856 | (0.6980)| (1.8270)| (0.7609)| -0.78418| 1.6556
Airlines 1.0259 | (0.4532)| 2.3188 0.9562 0.1563 | (3.0160)| -0.73259| (1.5394)
Transportation 0.1366 0.6500 0.7099 0.6818 | (2.5516)| 0.2395 | 0.630481| 0.4048
Infrastructure ® (1.4625)| 1.3401 | (0.4476)] 0.7250 | (3.0439)| 0.8393 -1.1549| 1.5735
Real Assets® (1.4534)| 0.7677 | (0.7761)| (0.3319)| (1.6607)| (0.2108)| -1.12911| 1.2508
US Treasuries 1-3M (0.0421)] 0.0501 | (0.0491)| 0.0455| (0.1105)] 0.0642 | -0.00238| (0.0011)
USD Swap Rate 10Y (0.0250)| (1.1246)| 0.6459 | (0.2612)| (0.3087)| (2.0594)| -0.88137[ (2.3004)
USD 3M LIBOR 1.4489 | (1.4202)| (0.4282)| 1.1052 | 13.0858 | (11.3593)| 0.340458| (2.1367)
US CPI 0.0334 | (0.0409)| 0.1100 | (0.1122)] (0.1723)| 0.0019 | -0.02436] 0.0324
MSCI World (1.1237)] 1.1173| (0.7512)] 0.8371 | (2.2754)| 0.1453 | -0.92186| 1.5496
S&P 500 (1.0950)] 1.1552 [ (1.0774)| 1.1681 | (1.6754)| (0.0986)| -0.56844| 1.2650
Broad Debt 0.0660 0.9394 0.4025 1.0322 | (0.6370)] 0.8066 | -0.17138| 0.5143
Note: ! Starts from 6.2006 2 Starts from 12.2001 ® Starts from 5.2005
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Index 3 - All Widebody Aircraft MoM MV vs. Comparative Metrics - Covariance Statistics

Time Scenario 1@ 2@ 3 4
Time 6.1996-6.2017 6.1996-6.2007 6.2007-6.2010 6.2010-6.2017
Weighted | Simple |Weighted | Simple [Weighted| Simple |Weighted | Simple
Ave Ave Ave Ave Ave Ave Ave Ave
Aircraft Lessors (0.8827)| 1.7776 | (0.1567)| (0.7409)| (0.7410)| (1.1257)| (1.9671)| 3.1601
Real Estate (0.1297)] 0.2790 | (0.0607)] 0.2938 | (0.3270)] 0.6122 | (0.1017)] 0.0292
Shipping 5.4239 1.6665 6.4115 | (2.6178)| (0.6253) 1.8151 6.5959 7.6721
Agr. Land 0.3296 0.2113 0.0944 0.7120 0.2382 0.1082 0.6892 | (0.4493)
Timberland 0.1932 0.0722 | (0.1525) 0.2004 0.3219 | (0.2598) 0.6813 | (0.0746)
Commodities (0.5648)] 0.5977 | (0.4117) 0.0133 1.3458 1.2209 | (1.3987) 1.0144
Crude Qil (2.1969) 1.6625 | (3.4952) 1.4943 2.8911 1.3172 | (2.1326) 1.7268
Gold (1.0481)| 1.7643| 0.4511 [ (0.1184)] 2.2720| 0.0991 | (4.5431)] 5.2014
Precious Metals (1.2414)] 2.0342 0.0253 0.1832 2.2953 0.1405 | (4.4500)| 5.4910
Airlines 2.7238 | (0.4340)| 4.4852 1.2861 | (2.2757) 1.2146 1.8253 | (3.4395)
Transportation 1.4538 1.2318 1.8639 2.2985 0.9604 | (1.3915) 1.0657 0.5992
Infrastructure ® (0.1527)] 0.9620 | (0.0546)| 0.9230 | 0.7871| 0.2192 | (0.5405)| 1.1491
Real Assets® (0.4975)| 0.7512 | (0.5561)] 0.0978 | 0.7206 | 0.1383 | (0.7684)| 0.9995
US Treasuries 1-3M (0.0494)] 0.0497 | (0.0377)] 0.0379 | (0.0296)] 0.0678 | (0.0031)] (0.0012)
USD Swap Rate 10Y 0.7269 | (0.2682)] 0.3992 | (0.1433)[ (38.4763)] 22747 | 2.9642 | (1.5785)
USD 3M LIBOR 1.2152 | (0.5839) 0.0956 0.1458 3.4672 0.5010 1.6075 | (1.9356)
US CPI (0.0015)| (0.0048)| 0.0032 | (0.0875)| (0.0679)] 0.2638 | 0.0388 | (0.0134)
MSCI World (0.2629) 1.0864 | (0.7944) 1.6818 1.3147 | (0.7864)| (0.1693)| 0.8893
S&P 500 (0.1163)] 1.1041 | (0.7844) 1.8227 | 1.3381 | (1.0743)] 0.1793 | 0.8860
Broad Debt (0.1721)] 0.8996 0.1807 1.7449 0.3175| (0.8243)| (0.8282)| 0.2928
Note: ! Starts from 6.2006 % Starts from 12.2001 ® Starts from 5.2005
* Starts from 2.1997

Index 4 - All Narrowbody Classic Aircraft MoM MV vs. Comparative Metrics - Covariance Statistics

Time Scenario 1 2 3 4
Time 6.1996-6.2017 6.1996-6.2007 6.2007-6.2010 6.2010-6.2017
Weighted | Simple |Weighted | Simple [Weighted| Simple |Weighted | Simple
Ave Ave Ave Ave Ave Ave Ave Ave

Aircraft Lessors 0.3233 1.1502 0.2624 | (1.3604)] 5.5156 | (1.1990)| (1.5466)| 2.0133
Real Estate (0.4971)] 0.5248 | (0.2172)| 0.4537 0.0604 0.4230 | (0.5956)| 0.1986
Shipping 5.7420 | (2.4679)| 11.4642 | (11.2328)| (6.2780)| 4.5171 0.8864 7.7888
Agr. Land (0.0794)] 0.5107 | (0.2119)| 0.8882 | (1.0211)| 0.5285 0.5175 | (0.0966)
Timberland (0.0197)| (0.4077)] 0.3440 | (1.0927)| 0.6154 | (3.3446)| (0.5204)| 1.5874
Commodities (0.5685)] 0.1685 1.9506 | (2.4217)| (2.7531)| 1.9182 | (3.0647)] 3.1693
Crude Oil (0.8893)] 0.4916 0.3139 | (1.9466)| (1.3311)] 2.9347 | (2.2312)] 3.1120
Gold (0.4450)| 0.5019 0.7699 | (0.8972)| (3.1170)[ 1.0796 | (1.8054)| 2.8605
Precious Metals (0.6239)| 0.6308 0.6894 | (0.9718)| (2.9791)[ 0.9841 | (2.1847)| 3.3437
Airlines 15578 | (1.0328)| 3.0713 1.1645 | (1.4999)| (4.2421)| 0.1395 | (2.9766)
Transportation 0.7281 0.3457 1.2299 0.6966 | (0.1291)| (2.2855)[ 0.8355 0.5259
Infrastructure ® (1.3338)] 1.8337 | (0.5019)] 1.0069 | (1.8281)] 1.1110| (0.8632)| 2.1941
Real Assets® (1.4936)| 1.2123 | (1.1683)| (0.5337)| (0.8437)| (0.0144)| (1.1244)| 1.9024
US Treasuries 1-3M (0.0912)] 0.0635 | (0.0730)| 0.0652 | (0.1468)| 0.0819 | (0.0059)| (0.0031)
USD Swap Rate 10Y (0.0235)| (0.6807)| 1.1300 | (0.5159)] 1.9645 | (1.5988)| (2.4572)| (0.7564)
USD 3M LIBOR 0.9348 | (2.3853)| (0.7382)| 1.5748 | 17.0878 | (19.1063)| (1.3468)| (2.7107)
US CPI 0.0321 | (0.0683)] 0.1368 | (0.1753)| (0.2405)| 0.0662 | (0.0197)] 0.0198
MSCI World (0.8078)] 1.6079 [ (0.5844)| 1.1717 | (0.3594)| (0.4673)| (0.7298)| 2.6648
S&P 500 (0.8790)] 1.5697 | (1.0196)| 1.6434| (0.1786)| (1.1585)] (0.3569)| 2.1420
Broad Debt 0.1599 1.5399 0.5224 14441 | (0.6851)] 0.6850 | (0.0375)| 1.6612
Note: ! Starts from 6.2006 2 Starts from 12.2001 ® Starts from 5.2005
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Index 5 - All Narrowbody NG Aircraft MoM MV vs. Comparative Metrics - Covariance Statistics

Time Scenario 1@ 2@ 3 4
Time 6.1996-6.2017 6.1996-6.2007 6.2007-6.2010 6.2010-6.2017
Weighted | Simple |Weighted | Simple |weighted | Simple |Weighted | Simple
Ave® Ave® Ave® Ave® Ave Ave Ave Ave
Aircraft Lessors® (0.7395)| (0.7537)| 0.5291 | (1.5573)| (3.1647)| (2.1845)| (1.1186)| (0.3573)
Real Estate (0.4486)] 0.2632 | (0.0576)] 0.2121 | (1.0894) 0.2062 | (0.5411)] 0.0811
Shipping 0.9376 | 0.9366 | 5.6516 | (5.4197)[ (7.0430) (2.5799)[ (1.2077)] 8.9232
Agr. Land (0.1631)] 0.2008 | (0.2099)] 0.6205 | (0.9222)] 0.3707 | 0.2162 | (0.1482)
Timberland (0.8820)] 0.1737 | (0.2457)| (0.4212)] (2.9210)] 0.2068 | (0.6784)[ 0.5259
Commodities (0.9610)] 0.1926 | 0.6523 | (0.6328)] (2.7445)] (0.8360)] (2:0587)] 1.3805
Crude Oil (1.0524)| (0.2514)] 0.0957 [ 0.3249 | (5.2116) (1.6427)| (0.7793)| (0.3356)
Gold (0.0186)| (0.6698)] 0.1408 | (0.3910)| (1.1612)] (1.9922)] 0.1328 | (0.1790)
Precious Metals (0.1718)] (0.5602)] 0.0794 | (0.3744)] (0.9237)| (2.6306)] (0.2788)] 0.3367
Airlines 0.8863 0.0303 2.2952 1.3217 2.2459 (2.2639)| (1.0954)| (0.5150)
Transportation (0.3174)[ 1.0080| 0.1505 | 1.3618 | (3.8380)] 1.6873| 0.7377 | (0.0595)
Infrastructure ® (1.5798)| 0.8606 | (0.5900)| 0.5055 | (3.7228)] 0.2442 | (1.2149)| 1.0553
Real Assets® (1.3670)| 0.3845 | (0.3194)| (0.1065)| (2.1673)| (0.7201) (1.1192)| 0.7964
US Treasuries 1-3M 0.0065 0.0306 0.0203 0.0362 (0.0998) 0.0330 (0.0015) 0.0006
USD Swap Rate 10Y | (0.3458)[ (1.8385)| 0.0906 | (0.0377)| (1.9148)[ (1.4455)| (0.1946)| (4.2385)
USD 3M LIBOR 2.1337 (0.9766)| (0.9778) 0.9028 | 13.1300 | (6.3021) 1.2132 (1.5182)
US CPI 0.0336 | (0.0140)] 0.1273 | (0.0534)] (0.0963)| (0.0801)| (0.0262)] 0.0415
MSCI World (1.6620)] 0.7488 | (1.4114)] 0.9227 | (3.5404)] 0.0861 | (0.9685)] 0.5437
S&P 500 (1.4151)] 0.7438 | (@.6151)] 1.1104 | (2.3960)] (0.0304)] (0.5913)| 0.3874
Broad Debt (0.1176) 0.4835 0.2293 1.0609 (0.7921) 0.6514 (0.2318)| (0.4610)
Note: ! Starts from 6.2006 2 Starts from 12.2001 ® Starts from 5.2005
* Starts from 10.1999
Table 171 Index 15 Regression Summary Statistics
Source SS df MS Number of obs = 249
F(15, 233) = 1.00
Model 105.222493 15 7.01483285 Prob > F = 0.4541
Residual 1631.70659 233 7.0030326 R-squared = 0.0606
Adj R-squared = 0.0001
Total 1736.92909 248 7.00374632 Root MSE = 2.6463
index1 Coef. Std. Err. t P>|t| [95% Conf. Intervall]
real_estate -.57316 .2583608 -2.22 0.027 -1.082182 -.0641381
shipping .0090713  .0129414 0.70 0.484 -.0164258 .0345683
general_commodity .0794384  ,0752487 1.06 0.292 -.0688165 .2276932
0il -.0380706 .0339601 -1.12 0.263 -.1049787 .0288376
gold .1420021  .1999157 0.71 0.478 -.2518714 .5358756
precious_metal -.1599742  .1895384 -0.84 0.400 -.5334023 .2134539
airline .0178962  .0278931 0.64 0.522 -.0370587 .0728511
transportation .0947955  ,0537744 1.76 0.079 -.0111508 .2007417
us_swap .0016886 .0265289 0.06 0.949 -.0505785 .0539557
libor .0235378  .0188434 1.25 0.213 -.0135874 .060663
cpi .506381  .6901015 0.73  0.464 -.8532553 1.866017
msci -.0525853 .184505 -0.29 0.776 -.4160966 .310926
sp500 -.0525372  .1533749 -0.34 0.732 -.3547162 .2496417
broad_debt_index .0042372 .122591 0.03 0.972 -.2372914 .2457657
log_agri .0611198  ,1988364 0.31 0.759 -.3306272 .4528669
_cons .9630105 .2675634 3.60 0.000 .4358577 1.490163
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Source SS df MS Number of obs = 249
F(15, 233) = 1.53
Model 192.439755 15 12.829317 Prob > F = 0.0954
Residual 1953.32511 233 8.38336956 R-squared = 0.0897
Adj R-squared = 0.0311
Total 2145.76486 248 8.65227767 Root MSE = 2.8954
index2 Coef. Std. Err. t P>|t| [95% Conf. Intervall
real_estate -.8567294 .2826786 -3.03 0.003 -1.413662 -.2997967
shipping .0163426 .0141595 1.15 0.250 -.0115543 .0442396
general_commodity .0247644 .0823314 0.30 0.764 -.1374447 .1869735
oil -.0156784 .0371566 -0.42 0.673 -.0888842 .0575274
gold .1434881 .2187325 0.66 0.512 -.287458 .5744343
precious_metal -.1190822 .2073784 -0.57 0.566 -.5276586 .2894942
airline .0262476 .0305185 0.86 0.391 -.0338799 .086375
transportation .0985934 .0588359 1.68 0.095 -.0173248 .2145117
us_swap .0128771 .0290258 0.44 0.658 -.0443095 .0700638
libor .0361127 .020617 1.75 0.081 -.0045068 .0767323
cpi .6781385 .7550561 0.90 0.370 -.8094711 2.165748
msci .0045029 .2018712 0.02 0.982 -.3932232 .4022291
sp500 -.1214661 .1678111 -0.72 0.470 -.4520871 .2091548
broad_debt_index .0017957 .1341297 0.01 0.989 -.2624663 .2660576
log_agri -.3823007 .2175515 =-1.76 0.080 -.8109203 .0463188
_cons .6245827 .2927474 2.13 0.034 .0478125 1.201353
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