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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 that @hinaand Asia There has
been tremendous growth in China which has sgmnificant increases iall
aspects of aviatiofinancings cross border investment and leasegjivity.
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, 201y

Leasing, especially operating leasing, is a major driver in aircraft pricing
and the asset class given it accounts for 43% ajlalial 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 ownehip and residual valugf the

asset There are further discussions of @xample operating lease castw



structure  Why leasing compared to owningand its advantages and
disadvantages from different perspectives from pradiee also discussed.
There areupcoming changes and amendments in the accounting 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 discussis 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 taxatioasset pricing, the firm
and much broader economic 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 the numerous 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 differenarguments.

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 driversashown 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



complements or substitutes. While there are empifiodings supporting
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 leases, thése 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 differesoes
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 dividends§harpe& 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 dueat the lowered
tax expectation created lyal e and BlLB® yMHovim Suslka&(
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 such as contractual
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& McConnell 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 mathematical
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& Ardiansyah,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 driveraffecting 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 irclude the aircraft mnufacturersparkedor retiredaircraft, operating
leases, secondary trading of aircraft, timamcing environmentalong with
currenttrends and segments such eemmercial banks, capital marketsd

export credit financing



In addtion, an analysis of the driveedfecting cross 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 theswggence of sidecar joint ventures. The major
global jurisdictions of aircraft leasing aatsodiscussed which includes Ireland,
Singapore, Hong Kong, and ChinaTax and government incentives are
shown as major driveras well asother nontax factors ér leasing. The
differences and similarities 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
segnents and across multiple cyclesThe main question 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 empical analysisand looks into the economic shocks
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 td72@epresenting the entire
range of théarge commerciadircraft asset class.

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

aircraft types, allharrowbody aircraft, all widebody aircraft, 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 cris.

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 $ that the aircraft asset class hawer
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 aircraftassetclasscharacteristics are comparedtte 20 other asset
classes includingublicly listed aircraft lessorsnpfrastructure, shipping, real
estate, transportation, commodities, precious metals, agricultural land and
timberland. Othercomparables iclude commonliquid benchmarks and
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, and covariance 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, @stg and lessors account #8% of
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 indusfrg. operate as an
airline, it needs 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 processes in choosing 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 buyatineraft for all cash
or equity. In addition, they can raise debt finanémdifferent 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 facilitwhich 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,alsofkrownt as seker fihancing.u mgiead
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 capeake) or operating lease
depending on 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 toitite leas
company but also lease it back for 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 leasecounting guidelines as

governed by I nternational Accounting
mai ntained by the I nternational Accoun
objective of t he standard S t o Apr e
appropriate accotni ng pol i ci es and disclosures

(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.
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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 | e s seeenue, iwkile consi
depreciation can be claimed 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 holdsue for a finance lease where the ownership of asset
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 diféghe 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 loand the lessee is
considered the owner of the asset. A
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
statemenand its depreciation can be claimed.

For the lessor, the present value of the future fas¥s 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 payynidets

lessee is considered revenue, while depreciation 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 butifiph maintenance tasks can
be reimbursedthrough the maintenance reserves paid, if any (described in
more detail below). After the lease ends, the lessee returns the aircraft to
lessor in a technical condition that is pregotiated. Theeturn technial

condition can be a minimum physical redelivery conditiorthva monetary
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adjustment to a delivered technicabndition or another predetermined
benchmark. Usually redeliveriese timed to involve a heavy maintenance
overhaul event for the aircraft. tAhe end of lease term, the lessee aye

a lease embeddedption to renew the lease at a set precel termor the
purchase of the aircraft at a pitetermined price. Practically, these options
usually exist but would need to be negotiated betweepattees 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 leases rate i
approximately 1.0% | ease rate factor
an aircraft 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 lesas 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 therlessl lessee to ensure that
the lessee has the funds to ensure adequate repairs. The desiSieetd 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 reses

13
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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 final negotiated
document between two parties and as such there are cases where this differs
from the norm where no nmdenance reserves nor security deposits are
required but this is usually reserved for the highest credit worthiness of
companies or is supplemented by other credit enhancements such as other
forms of security that the lessee can provid8ee Figure 2 foan example

operating lease cash flow structure diagram.

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

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

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

As the lessee has no residual risk in the asset, they are protected from the

14



potential drop in value as well as the risk of obsoé of the asset. As the
asset is not on the | esseeds balance s
income statementvhich is fully tax deductible and accounting is simpler. In
this case, this is considered-tifilance sheet financing which onetloe aims
of new accountings discussed in later sections. In terms of overall metrics, as
there is no asset on the balance sheet
compared to a finance lease. While airlines can either be scheduled operators
or norntscheduled charter carriers, there is a trend to introduce newer aircraft as
it brings prestige, enhanced marketing purposes to attract more demand for 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 with the interest component of the lease
payment. Balance sheet wise, the present value of the lease payments is a
asset that depreciates while there is a liability recognized as the debt and is
reduced by the interest expense. All of the risks and rewards of the 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 fluctuation especially if it is on a floating rate
basis or on the renewal of the lease at the conclusion of the té&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 ttessetbut at the same time, the
lessee is not taking dhe riskof the fluctuating value of the aircratft.

In regards @ 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 coststti@lessee must satisfy to fulfill
lease contract requirements such as maintenance, reporting and administrative.
In addition, there may restrictive covenants placed on the lessee by the lessor
in the restriction of the use of the aircraft for certgimes of activities such as
for Haj flights or to different jurisdictions for example. The contract can also
restrict subleasing arrangements when the lessee temporarily has no use for
the asset, or restricts how thee asset is technically maintainedardseto
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 lessors due to the potential difficulties in
transitioning the aircraft, affecting values, and among others, aidimése 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 asset usage, its outlook and its own return
projections. Thereaare a lot of financial literature on this topic based on
various scenario analyses |l ooking at
owno or Al ease versus buyo approach.
be found in the Literature Review Section 2.2

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 minimum equity required. Like a
finance lease, ownership eidahe owner to retain residual value risk and the

rewards associated with this. The financing institution might also place

18



restrictions which are included in the loan covenants. It requires the company
to arrange for the financing. Ownership entaglss| 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
company and might not create optimal solutions given the nedidpgose 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, howdaeglars to
use the aircraft, leverage, etc. The#wvpoints 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 longest length
for a typical aircraft operating lease), then owning thircraft 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 airlines and its growth and profitability as a business, this

might be a reflection of how shettrm 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 Jamy 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; Kothari & ester, 2012) The aims are put on the
balance sheet recognition of lease liabilities by lesseeaceedpportunities

for structuring and improve information about lessor exposure to the retained
risks in the underlying asset. For lessees, there is now 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 tadjust 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 proposition ofltotad e bt fr om 1980
(Cornaggia, Franzer& Simin, 2013) This new accounting rule effectively
does the job for the researchers. The effect of these changes is $3 ftrillion
(Burgess, Agnew& Daneshkhu, 2016)

For lessees, this change includes daleut i ng and recogni zi
useo (AROUO) asset by a present val ue
depreciated like before. As this ROU is an asset there is a corresponding
liability using the discount rate determined at lease start on balaneeastte
this reduces as payments are made. The effect of the new rules is that interest
and depreciation costs will replace lease costs as if 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 GAAP and the global
standard to convergence which has not yet fully materialized. One of the
main criticisms of IFRSd that it is not adopted in U$he largest economy
having outsized influence The SEC provided its own critic of IFRS in 2012
and | ASB responded by saying dwhil e
analysis conducted by the IFRS Foundation staff showsthigaé are no
insurmountable obstacles for adoption of IFRSs by the United States and that
the US is well placed to achieve a successful transition to IFRSs, thus
completing the objective repeatedly confirmed by the G20 lead&rS
Securities And Exchanggommission, 2012; IFRS, 2012)

Comparing US GAAP and IFRS, there are many differences between IAS
17 and US GAAPO6s ASC 840 that apply t
classification, US GAAP classification of a lease depends on whether the lease
meds certain criteria while IAS classification of a lease depends on the
substance of the transaction while specific indicators and case examples are
provi ded. Anot her is the | esseebs [
minimum lease payments under IABtHJS GAAP uses this implicit rate if
itds known and | ower than the increme

and when to recognize a gain or loss on a sale and leaseback transaction.

21



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 European Economic
Area State, then it is required to prepare their group annual financial statements
using IFRS but an Irish ocgpany can elect for either IFRS or Irish GAAP
mai nly under Statement of Standard
17 and SSAP 21 have much in common but specifically for aviation, SSAP 21
includes lease and hire purchase contracts while the formernide SSAP
21 like US GAAP has a quantitative test for a finance lease while only IAS 17
provides additional guidance. Lease incentives offered accounting to when
and how its accounted for is another difference. The accounting of lease
income by lessen under a finance lease is a difference where differing
methods on how to recognize income with SSAP 21 being more flexible. The
last major difference is that the required disclosures under IAS 17 are more
detailed than SSAP 21.

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

of fered by various jurisdictions (i
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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 effective date for
implementation is the fiscal years beginning after December 15, 2018 for
public companies and fiscal yearggnning after December 15, 2019 for
private companies (Financial Accounting Standards Board, 20T aim
of the update is to more accurately reflect off balance sheet operating leases
onto companiesd® balance sheeBfs and be

Differences include clean up such as renaming capital leases to finance
leases which is to conform to IFRS terminology. Other costs that used 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 addition of criterion for finance lease classification ittt
underlying asset is of such a specialized natureitha 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 thaarshle
leaseback accounting is not allowed anymore if the lessee still has a
Acontinuing right of control o to the

clause of the asset at a specific fixed price not the specific bargain price criteria
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used before. O#rwise, 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 thdelal950s 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 assegptite firm
and much broader economic implications. There are gaps in the argument in
the understandings of the driving factors determining in aircraft pricing and
leasing especially where it relates to characteristics of the global market and
specificdly the China market. These characteristics describe the numerous
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 thesdaliént 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 divers 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 (Bowmd®8Q 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 ambiguously
defined.

Asymmetric information has effects on leasing througtdifferences 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 leasy 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 raise capital. The studies show
that there are abnormally positive retuamsl 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 supports the notion of expanded credit capat@yhalheim, Wells, &
Whitby, 2013)

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

bankruptcy costs (Smith & Wakeman, 198&sigh, Fleming& Humphreys,
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2014 Eisfeldt & Rampin, 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
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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

32



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 capital leases and debt are treated similarly in the underwriting

gusestions 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 the leasing and debts are indeed substitutes. The
apparent differenceim 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 looking at UK operating leases
specifically and whether leasing displacedtde 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 leasésu t rat her on the &eatent (
constraints. The more constrained the more leasing will be chosen. This is
present prevailing understandiagpportedhat leases and debt are not perfect
substitutes but are partial complements which in certain circumstances favor

leasing.

2.2.2 |INFORMATION 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 used to analyze

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 tgourchasing, leasg, or disposing of aircraftitilizing
demand through Grey topological models with Marktnains They came to

the conclusion that under severe demand fluctuations would drive the airline to
| ease. A drawback is that ingteasg, di dn
which have different characteristics. This supports 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
target is minimize thairlineés 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 typethanfleet.

Chen, Huangand Ardiansyal{2018)approached the 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 anfithe operating lease term is limited, it would increase the
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 rathedirectly through other forms of data such as

airline data.
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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 comcg the US
market, along with different elements of the aircraft operating lease industry.
AThe question of valuing commerci al a
great depth by r esear &hvasigk, 2010) Watlc a d e mi ¢
regard to aiithes, Pulvind(1998 found that fire sales do exist as these aircraft
sold at a 14% discount to the average market price by distressed dhriihes
have more asset sales than under normal situations. GoaqlsBeg
concluded from hiempiricalstudies® t he airl i nebds deci si
sale or retirement 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 t heapitaliandlthe averalld f i n
business cycle. This is not broad enough 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
situatins, Pulvino(1999 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 showed that-80% 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 avim is Parrisn(1970 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 #ween research

In addition, more discussions spoke about liquidity and various
characteristics affecting aircraft valuation such as VaaigthErfani (2004).
Gavazza (2010 empirically studied aircraft liquidity specifically in the
secondary marketstalad r ess t he question of Al easi
that for commercial aircraft, more liquid assets are more likely to be operating
leases instead of finance leases. His findings also suggested that these more
liquid assets also tend to have shortgmt 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 aircraft that is leased is traded more often andsthge 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 AirbusA320-200, 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 sunmary, 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, different scenarios of tratting,
there is currently slilguestions 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 in the portfolio
theory for other asset classesAs is rmted 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 effects from managing the existing
inventory and product acquisition among other resourcebereThave been
cycles in the aviation sector in the US since the 1978 deregulatiodiaargl
andHansman2004) shows theaverageone full cycleperiodis approximately

10 yearswith a long run mean very close to zero There have been
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discussions of theyclicality found in the aviationndustrywhich have been
addressed byLiehr et al. (200]) and Lyneis (2000 in system dynamics
literature This has been expanded upon by Pierson (26i3hclude an
endogenous account of feedbacks omitted from someseantrk, including
price setting, wages, and air travel demand.

Another research article addressing the question of whether airline
capacityinvesiment is efficienis Wojahn (2012)who examineghe causes of
overinvestment in aircraft capacity. He pmcally 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 not cover their cost of capital and the
returns havestructurally declinedall the while contining to addto 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 ad Lewis (1986Wwhere theyargue thathere are linkages

of product markets and financial markets linkagedlimited liability effect of

the corporation can produce more debt induced aggressive output which leads
to over capacity Oum, Zhang, and Zhang@@00b also 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 empirical studies of ten US airlines, it is
found that excess debt load appears to lead to excess gapacihe
relationship between air carrisrdebt and capacity.

There has also been examination of the global finance crisis in relation to
aviation. Franke and John (2011) described the differences between the 2008
and 2001/2003 economic shocks and hbis resulted in different effects by
airline types which further enhanced different and new business models and
operations such as the low cost airline model in continental Europe. Pearce
(2012) looks at thetate of air transport markets and the airfimdustry post
the 2008 global financial crisis. He finds that demand rebounded from the
lows in 18 months and is still robust after repeated exogenous shocks while the
industry is still highly leveraged and fragile. He finds thatires cut
capacity ly under utilization of aircraft which was challenging given they had
committed for aircraft deliveries ordered at the peak of the previous cycle
which implies 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 nogethat theavailability of financemay be a barrier to

market entry Mann (2009) agrees with Bjelicic in the retreat of capital
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availability in traditional areas of aviation finance after the 2008 global

financial crisis and the expansion of export cradincies 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

51



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
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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)

57



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

61



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 paSee¢&igueetrfortke | o met
tremendous world annual traffic growth from 0.4 trillion RPKs in 1965 to over
6 trillion RPKs in 2015. These are growth are resilient to temporary shocks
of the various crisesush as oil crisis, Gulf crisis, Asia crisis, World Trade
Center crisis, SARS and the global financial crisisheré are many important
drivers and metrics for this industrynderstanding the fundamental demand

driversof the 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. See Figure 5 for a graph of the world airline traffic growth rates
versus the world GDP growth rates from 12047F. These growth rates are
shown to be mostly correlated to each other expect for periods of crisis such as
the oil crisis, Gilf 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 exogenous shocks.

While, this correlation has been shown over long periods historically,

therehave been some recent changes to this relationship. Further work by
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IBA Group has shown the correlation have continued over-2085 but the
trends have shifted during the period of 12809 between RPK passenger
growth and global nominal GDP as comgzhto the more steeper, correlation
found during 2002015(Figure 6) This notes a recent observation of higher
growth of air traffic per increase of wealth as measured by nominal GDP.

Airbus has also looked at the relationship between real GDP and globa
traffic. As shown in Figure ,7thee is a decreasing ratio of thpassenger
traffic to real GDP as the different decades progresséthiis decreasing
relationship ratio has reverted upwards back only in the latest decade.

In Figure 8, emerging marketsshow signs of higheilGDP growth
compared with advanced markets and the world avemabeh 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 robra
specific main driver than just he br oader yedly forecastAi r b u
models have recentlyeenadjustedn their 2016 version to reflect this change.
In the US market, while historitpg GDP and air traffic tracked well, domestic

US passenger growth has outpaced US real GDP growth (Airbus, 2016)

Business Cycles In Aviation And Industry Profitability
There has been many research conducted about general business cycles

since the foundig of modern economics by Smith776 and his theories of
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economic growth and how it is impacted by cycles. Robelt8h5 noted

that businesses have a cycle in relations to investments and are prone to
overinvestment and then periods of under invesitras too many goods are

in the market,lus creating a cycle. Eisfeldt aR&mpini(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 proreusiness
cycles. These cycles of boom and recession are particularly acute and
common in the airline industry Figure 9 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 transport industry. Gools#98 showed the
decision making of aircraft in business cycles. Liehr e28l01) andLyneis
(2000 describethe dynamics of the aviation buess cycles through a systems
dynamics problem. The industry is a prone for under and over investment
like other businesses as evidenced by airline capital expenditures as a
percentage of operating cash flowg-igure 10 shows there are only a few
years (nd 1980s, 1990s, 2000) that the world airlines are spending less in
capital expenditures than operating cash flows which issostainable in the
long run

Interest rates set as part of monetary policy by the US Federal Reserve and

other national instittions globally have tremendous affects upon the economy
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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 changes, different nesp® 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 more of a main indichtdhe
direction the lease rates offered for aircraft on lease as it reflects an underlying
cost of capital for the leaseFigure 11 shows the historical trends of the
various tenor USD Swap and LIBOR rate§.he bands between the different
rates are muctighter 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 industries and as shaivtracks 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, 198aganis, 1985; Laprade, 1981;
Pearsonl1976; Straszheim, 1969; etc.)

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 margifhis is seenni Figure
12 which shows a weaker correlation between these metrics with the

differences being more acute after the WTC and SARS crig@es a further

70



comparisoranalysis historicallyFigure 13 shows he ai rl i neds opert
or EBIT margin ismorecorrelated to global GDP growtinan the net post tax

profit margin shown in Figure 12 Figure B also shows the extreme
variances of the EBIT margin as it both larger and smaller than the growth in

the various cycles.

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 thdadion 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 1994898, 9/11 World Trade Center
Attack 20012002, Avian Flu or SARS 2063004, andslobal Financial Crisis
of 200820009.

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
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events and one that is still being played out is Brexit 2016. See Hgure
showing the temporary negative effects of these exogenous shocks to the
overall world traffic. Franke and John (2011), Pearce (2012) Bjelicit2§20

all look at the state of affairs post the latest 2008 economic shocks.

Fuel Prices

For airlineds cost breakdown, the hi
operating costs including all costs relating to flight operations like aircraft, fuel,
mantenance, pilots; 30% for ground operation costs including servicing the
passenger and aircraft and landing fees and sales fees; and 20% for system
operating costs including administrative, marketing, and other general costs
like in-flight services and g@up equipment ownershifinternational Civil
Aviation Organization, 2017). Given the high cost of fuel historically, this is
the numberone cost category of around 30%, labor being 20% depreciation
6%, aircraft rentals 4% and everything else 38% accorningTA in 2008.
There is much volatility in the jet fuel prices over time as seen in Figure 14.
Fuel prices have large spikes with the global financial cri§lsrrently 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 still an 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
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airlines has direct correlation as aircraft traffic consumes 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 measure of the
average fare paid per kilometer or mile. Yield differs due to different supply
and demand and can show the differences between the rmagteents, seat
classes, seasons and geographies. While generally the higher the better, it
should not to be viewed 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 different sydographies and as Airbus notes, in
t he past year Ayield has played a
domestic market (Airbus, 2016 Figure 15 shows the decrease of global
yield based on an actual and constant US$ exchange rate basis over the past
few years.

Historically, besides business travel, only the upper class of the population
was a consumer of aviation travel. The glohs¢ rof the 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
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projecticns of mature economies Shown in Figure 16Asia 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 howded with annual 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
urbanizationas shown in Figure 17 Currently, the urban share of the global
population is ~55% which is forecasted to reach almost 70% on an overall
population of near 10 billion people by 2050.

Hand in hand in this globalization is the increased liberalization for
immigration including the simplification and lengthening the bemand
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 incread liberalizations have helped propel both business and
leisure travel demand. Increasaedmber of bilateral air agreementsand
regional treaties and associations such as ASEAN, NAFTA, the proposed TPP,
etc has increased demand. As shown in Figureti&e is a significant
growth of bilateral air service agreements from 0 in 1945 to more than 2,500 in
201Q All these trade agreements and regions further stimulate demand for

aviation both for passenger and cargo services.
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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, thereeacurrently 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 leen 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 includniganada 6 s E83®band AISTE r
Russiabds SuamkJoaipa®hdDEl OMi,00sancbNMRIAD.i ThIR J
only narrowbodies in advanced devel opn
MC-21 andChi nads @EMAThe 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
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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 &exy sticky dued the investmendf not only

the asset but the associatagply chainncluding spare partsgrew and pilot
training, certifications and other things that need to be changed as well.
These days, there are more startup airlthasdiversify earlier utizing both
aircraft manufacturers. As seen in Figures 180, 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 intahie 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
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.
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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 in Figure Ziil 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 belgak 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
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 reearo 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
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overall fleet while deliveries and fleet growth are highly correlated as shown in
Figure22 with the drops of the delivery percentage aligned with the exogenous
shocks Theretirement and replacement decisimmalysisis when thecosts

of operating the aircrafire more than theevenues that cabe generatd as
compared with other aircrafyppes. 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 neednfore efficient, newer
aircraft to replace its aging inefficient aircraftd conversely this true as well

in times of low fuel prices, airlines tend to extend the age of their figets
decreasing retirements as shown in Figure ZBhere is a lag that occurs from
the observation to decision angnplementation. For 2017, thaverage
overallretirement 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. While widebody aircraft were retired at an average
age of 23.5 years, there ammticeable differences between the different

widebody modelgFigure 24)

Financing Environment And Current Trends

Throughout the history of aircraft leasing, various financings trends have
come and gone while the industry has grown significantly to the current $126
billion forecasted of new delivery funding requirements for 2017 (Boeing

Capital Corporation, 2017). Iradditionto the various options for funding,
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currently there are more commercial banks 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 moresgivia geographical
breakdown by their funding sources as compared between the traditional
western players and newer eastern players. As 2017 further develops, this
section will look at the upcoming trends especially in relation to geographical

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

Global State Of Aircraft 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 in demand from the users, mainly the airlines. These innovative
financing structures include the use of the operating lease by capital sources
such as commercial banks aedding companies both captive and-captive
to banks or manufacturers. The other sources 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, ingtitat players
such as private equity and hedge funds, and tax equity; capital markets (31% 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 toal of $126 billion of new aircraft funding requirements in
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2017 (Boeing Capital Corporation, 2017)See Figures 25 for a historical

evolution of the percentage of the funding source for Boeing.

Export Credit Financing

Export credit aghleenasigndicant soce Affuading, h a v
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 areaaisidered ECAs
as they support thelomestic industries. Export credit support by US
Exportl mpor t Bank (AUS EXI Mo) for domest
1970s. The main beneficiaries in the aircraft manufacturer space were
Boeing and McDonnell Daylas. The recent low volume exhibited in 2016
has been the uncertainty of US EXIM, given its large historical support,
especially to aircraft deliveries. After letting its charter expire in July 2015,
the US Congress reauthorized the bank in Decembes, 201 it is still in a
state of limbo because it is not able to conduct new business given it awaits
Senate confirmation of members to reconstitute a quorum. Only with a
guorum can new funding decisions be made.

The Canadian, Braziliarand other Europeanexport credit support
organizationsare active in the aircraft segment as these are the areas where
active manufacturers are located. These specific ECAs include Export

Development Canada, Brazil Development Bank, Export Credits Guarantee
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Department or W Export Finance (UK), Federal Export Credit Guarantees
managed by Euler Hermes Aktiengesellschaft (Germany) and Compagnie
Francaise dO6Assurance pour | e Commerce

Since the tail end of the financial recession, capital maurkave seen a
significant rise in the number and magnitude of deals and it has risen to
represent about orthird of all new aircraft fundings shown in Figure 25.

Figure 26 shows the elevated percentage of Boeing deliveries funded by EXIM
while post theglobal financial crisis, the funding share has decreased
significantly to 0% These are represented by various securitization
transactions, including ABSs and EETCs. During this period, the vast
majority of the capital markets deals have been completéte West but, in
Asia, the market has only just started. There are more innovative financing
structures now being completed in onshore China and Hong Kong,.

The author views the continued trend to continue due to more capital
markets deals beingompleted 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 percenthgfgeverall global market,
this will not move the needle much in 200Boei ngbs view of

sentiment of the different financing types is found in Figure 27.
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Capital Markets

Capital markets is an significant portion of the aircraft financiragket
with 30% of 2016 global funding and 31% projected for 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 othaassets such as securitizations. In addition, they
can issue 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 dedngathe cost of the borrowings.
It also creates more security 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 trustcasstif
(AETCO0) and EETC is a liquidity facil.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 @stor 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 usually contains 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 96 (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, senioigugamore
junior tranches and equity which all have varying 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 suchas technical and appraisals to monitor the transactions. This
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 thmssession 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
manag@ment of the portfolio (still providing fees) or stibtaining 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

84



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 shown in Fig8r@scend,
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 in Figure 29 In the circa 15Geat segment, the A31D0 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 in Figure 30.

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 31 The Airbus A33&00 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 32)

88



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 33 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 34 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 35. Athough there are some differences
based on the aircraft modelith the most popular type in trading is the
767-300ER as shown in Figure 36. Boeing 7#87aircraft 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 smaller878@ve declined
as a result. Sale leaseback demand for the A380 remains strong for new and

nearly new agraft. Boeing 76/800ER aircraft continue to trade readily in
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the secondary market along with strong demand for freighter conversions.
Boeing 777200ER transactions have declined since 2016 with increased
storage levels in 2017 compared to 20@Egure ). All of these
observations exclude the large Avolon/CIT and DAE/AWAS M&A deals

which distorts the market data.

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 @mavide
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 paggnerally 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 pensip credit, 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 masdam types 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 th@dncial 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 engindnigasith 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 biln members 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 kmwand 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 flav 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 beceaske flovs are 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 dB3orpo 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
usuallybased 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 percésges. 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 knowhow from the

operating partner that they cannot replicate themselves. It can take advantage

93



of the operating partnerds geographica

It is arguable whether it is faster in time to form a sidecar versus gtartiew

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 pitfallshat 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 guaeaniecluding 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 financialiestors 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 vdue especially as the initial batch of aircraft in a JV is generally
bought from the established | essor pat
are often brought in to solve this question. As with any venture, the
mechanisms of the management are ingra.  Will the JV be staffed with
full-time seconded management from the lessor or will it have its time split
with the continued responsibilities of the parent lessor? Other conflicts that
warrant consideration such as cherry picking the best assgtdlas 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 siogteof the
business. While most parties tend to retain only the most important services
or what where 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 opeating partner is the most suited in terms of costs, delivery timing, and

quality versus outsourced options.

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

parties generally lends itself to the eventual exit betwie two parties.

95



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 eithaduradli
aircraft or whol esal e. A prime exam
Aer Cap in AerVenture. This stake al ot
and $105 million cash were sold for a 20% stake in AerCap. There are
numerous examples of theseesidr structures with almost every major aircraft

leasing player including AerCap, Airlease Corp, Avolon and others. The
continued growth for more sidecars is analogous to that of other asset heavy
industries such as hotels, real estate, shipping amoegsotthich have gone

towards a more asset light servicer model with the distinct separation of the

owner and the manager.

3.1.3.3 AIRLINE BUSINESS MODEL CHANGES AND FOREIGN
EXCHANGE

Airline Business ModéThanges

Airline business models and the changestts 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 i
partitioned so that the airline can offer low 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 effts on the aircraft itself. Many low cost 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 andvéalow amenities, such as
in-flight entertainment 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 carriersshawvby
started to both diversify and expand 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 ipleltmodels 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 owner and 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 itsivestments while another company, the operator,
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 t 0 Iy espraallysundersdisteessedc r a f t
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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
cydes, tax, structures, financing elements, at the 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 mels that are the end customers producing different
returns that are utilizing these aircraft as shown in Figure 37 which allows the

more astute players to select lessees more wisely.

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 suchas 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 decision making 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 scope of the
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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 buttras much as shown in Figure. 38

3.1.4 CURRENT AND FUTURE MARKET OUTLOOK

Boeing notess shown in Figure 39 accordingthe 2016 Current Market
Outlook, the fleet size in the end of 20&énsists 0f22,510 passenger and
freighter aircraft in service glally. Figure 39 also shows that the end of
2035, there are 45,24frojectedaircraft of which 39,620are new deliveries
during the 20 year spankFigure 40 show that 71% of these 39,620 new
deliveries are narrowbodies and 51% of the total list pri¢tkeofotal delivered
aircraft. Figure 41 shows in Asi&oeing predicts that there aréb,130
narrowbody passenger aircraft (38%flelivered by end of the 20 year
projection in 2035 and there will b#% by list value of alhew deliveries
(Boeing Corporabn, 2016)

Airbus notes as of the 2016 Global Market Outlable fleet size in 2015
are 18,019 passenger aircraft and 1,564 freighter aircraft in seaioally for
a total of 19,58@ircraft. Figure 42 shows thakirbus predicts that there are
39,819aircraft by end of their 20 year projection in 2085which there are
33,074 newdeliveries. In Asia, asfothe 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 tota(30%). Airbus forecasts that there will be
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14,685 passenger aircraft (39%) by end of the 20 year projection in 2035
during which there are 13,239 (41% total new deliveries) new aircraft
deliveries. For freighter aircraft, Airbus predicts that there &g fieighter
aircraft (37%) by end of their 20 year projection in 2035 during which there
are 219 (34% total new deliveries) new deliveries. In total, Airbus 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, 2016) Figure 43 shows the historical aircraft delivered by region
which shows that North America was historically the largest component but
now Asia Pacific is the largest area f@@liveries.

In both Airbus and Boeing points of view, the current aircraft inarsk
traffic both globally and in Asia is quite significaa$ shown in Figures 44 and
45. Both sources havprojectionswithin China and Asia as the top growth
areas fottraffic which are reflective of the demographic changes in the world.
The differences between the two major
view on the future of airline traffic with Boeing more focused on point to point
traffic growth while Airbus is me focused on the more classical hub and
spoke model. These thoughts reflect the continued development and sales of

new aicraft currently in production.
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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, promoters of the companies include high
networth individuals and farfies, public and privatecorporate 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 neutiions 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 aircraft investors. 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, represeiny 23% of the global top 50 lessors and 23% 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 investoepnesent $97bn or 37% of
the top 50 |l essorsé6é total val ue. I nt
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% of 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 currenvelise representations shows the nature
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 otheofparts
Asia have started to have a greater 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 numbers of aircraft mainly aircraft of ILFC and GPA, the
founders of the industry but wnoall airlines have leased aircraft and these
aircraft are leased by all major global aircraft leasing firms. These
developments have propelled the government to enact new legislation to
encourage the development of the local financial leasing indusirjater 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 legal context for foreign
investment into China and spurred the formation of China International Trust
andl nvest ment CorQoor aitn oAuduWiCtl T1979.
established a leasing department. The first dedicated leasing company, China
Orient Leasing 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 Siapanese foreign joint
venture and approved by Peoplebs Bank
Formal ordinary leasing definitions weestablished in July 1982 in Article 23
o f the Economic Contract Law of Peop
country evolved, the government provided further guidelines and regulations
that were helpful for more for practical regulations and guidelinesighrthe
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 groumpshe 1980s,
leasing capital represented about 20% of all foreign capital into China (Shi,
2005) Most of the projects during the 198@90s were with state owned
companies or local governments. These were guaranteed by state owned

financial institutons such as Bank of China or local governments.
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In September 23, 1980, the Civil Aviation Administration of China
(ACAACO) , at that time was both the re
Chinese aircraft lease agreement with the Manufacturers vdaraasing
Hanover Leasing Corporation subsidiary
the largest banks in the US then and now a part 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 2001, foreign 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, 606 million foreign direct
investment and $1.77 billion was capital from public listings. 437 aircraft
were from leasing representing@2 bi | I i on of asset val
Avi ati on Set t. olnaddtiredur@g thisoperio OAAE lso
imported 117 aircraft through operating leasing (Ding, &gy, 2014)

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

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

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

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

industry. 2004 saw the start of $#@g law formulations by the National
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People Congress through the formation of a legislation steering committee
which established a working group to solicit opinions from all stakeholders to
draft the outlines of the leasing laws. MOFCOM also made aie2004 that
foreign capital can establish wholly owned foreign enterprises in leasing, not
just joint ventures as previously required.

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 became effective 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 ythisOfficaligisaws i on  (
banks reenter the leasing industry after the ban post the Asian Financial Crisis.
The lgislation required that banks, big leasing companies, established
manufacturers and other authorized business entities can be eligible for being
t he fAmajor sharehol derso or sharehol di
Table 1 is a summaryof the regulatoy requirementdfor 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 bankshase first batch of

licenses were subsidiaries or 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 §f MOF COMO ) . MOFCOM regul ated | 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 dferences are that leasing companies regulated by CBRC 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 moreylikel be state owned and
banking groups. Because of 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,
bankownel financial leasing proved even more popular as new Administrative
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 finand&sing industry (China
Banking Regulatory Commission, 2016, Ministry of Commerce of the
Peoplés Republic of China, 2016). See Fig@®for more data about asset

growth in the two different types of leasing companies.
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In addition, due to the regulatiomost of the leasing companies are
financial leasing 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 mostlycalligbt but this
view is slowly evolving with more operating 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
compates view aircraft as one segment within the overall company 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 leasingransactions used the international leasing structure. 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 Internatiah Grougs two leasing companies, New
Century Financial Leasing Co., Ltd. and Xinjiang Financial Leasing Co., Ltd.
| aunching their aircraft |l easing busi
Dreamo, 2002)

Then in November 2000, Shenzhen Financial lep€§lo., 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
theofficid st art of the domestic aircraft |
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 is=ll the Guidance on Promoting the
Development of Financial Leasing Industry during th& %/ear 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 deiaskree
Trade Zones (AFTZso0) namely Qi anhai i n
Hong Kong were mentioneds shown in Figure 46 It also opened up
factoring business in Shanghai Pudong, Qianhai, Guangzhou, Tianjin Binhai
and Beijing. Another new jurilction that is attracting aircraft leasing
speci al purpose vehicles (ASPVso0) S
Zone. This zone is like the other special zones set up to attract aircraft assets.
This jurisdiction landed its first aircraft leasing SRMJanuary 2018 and looks
to attract other aviation activity to 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 ofthe major issues is that any foreign exchange
transactions requires State Administr
approvals such as all transactions involving aviation (there have recently been

a few transactions in RMB). This additional hurdle hagigisome concerns
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for some international investors. In addition, 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 expeence 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 (Ditle, 2017)

The FTZ zones each separately provide enhanced benefits 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 tesmwhile the agreements all differ, some included
aspects can 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 signifiaafbrms to taxation
regulations so this is something to watch out. 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
liabiliti es that are not defined. As such, there has been very few instances 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 stdonstantly changing and there is continued

dominance by Ireland 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 regulahd tax regime.

3.2.3 DRIVERS

There are many drivers for 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 mahere

are several main drivers specific for the China market for 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 capie® Constant USD terms,
in 2016 Chinads was $15,397.39 while i
nearly 71x increas@as shown Figure 4TWorld Bank, 2017; IMF, 2017,
Bloomberg, 2017) This represents a large growth in the wealth measure of
the nation a@ whole. Figure 48 shows that GDP measures are increasing,

one componenfrivate consumptignpercentagéas keptelatively steadyand
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projected forward thereby creatinga larger amount of capital for private

consumption includingnore opportunitiesrad demand for aitravel

Urbanization And Globalization

Wealth creation and the ability for increased demand for air travel have
been brought on by certain dynamics. First, urbanization has created many
wealthier citizens. In China, the eastern calasities and provinces are the
powerhouse economic drivers. They include Beijing, Shanghianjin,
Jiangsu, Zhejiang, 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 Chi na, 2016) . The weast
$10,903 with a foreign exchange rate of 6.5138 CNY/USD
(Exchangerates.org, 2015; National Bureau of Statistbf China, 2016)

From 13.3% in 1953 to 56.1% in 2015 urbanization rate, the overall urban
populations have also have 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 China2011) Table 2 contains additional urbanization and
population figures. The target is 60% urbanization rate by 2020. In
comparisonin the US roughly 80% of population lives in cities.

Urbanization is very much linked to the hukou system which is d loca

household registration. This conveys local benefits and rights such as
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education (important for families), healthcare, housing and other social
benefits. This hukou system and conversion of rural to urban cities has a
direct impact on urbanization rate 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 progres is slow as

large cities need in invest in more infrastructure and funding to accommodate
the new citizens in already stretched budget environment.

This trend has been continuing as there has been strong increase in the
population in the coast mega egi 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 alsanittasedemand

for aviation.

Growth Of The Middle Class

In addition, the leisure market has also grown heavily due to the growth of
the middle class in China. According to McKinsey this middle class is
represented by an annual income of RMB60,000 to RMB229$9000 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 vkimg age populations have driven up
private consumption growth further. These statistics and growth have
propelled aviation both in terms of leisure activity and business travel which in

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

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 countriesuch as the OECD. 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 420 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 other OCED 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, 20)2 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 pmrrbesfsire

applying for a passport. The trend 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 very different
such as the US6s FAA or Europedbds Avi at
frameworks which became CAAC weestablished in 1949 with the founding
of China and initially it was set up as not only a regulator but both an
regulatory of all nosmilitary aviation as well as a provide general and
commercial service as an operator. Only about 20% of the currentcaiispa
China is available for civil aviation while the rest is still controlled by PLAAF
(Wang, 2010) It is not surprising that the CAAC was controlled by the

PLAAF from its founding to 1980.
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CAAC Airlines and the fABig 30 Airlines
CAAC Airlines, the &line 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 Counci | .peratioishwera splitto 61 9 8 8,
separate independent airlines (Air China, China Eastern Airlines, China
Southern Airlines, China Northern Airline€hina Northwest Airlinesand
China Southwest Airlines) with different geographie€AAC has acted as
the sole alationregulatorsince 1988. In 2008, the Ministry of Transport was
created and CAAC became its subsidiar)
from a previously held ministry level agency.
The 6 original airlines are the predecessors of the dominateas{ie
players (Air China, China Southeand China Eastern) in existence today
which resulted from a CAAC administrative action in July 2000 to combine 10
airlines into 3 major groups. The state owned airlines are still the main
drivers and has a domiteamarket share (greater than 80% of traffic) of the

aviation market in China (Ballantyne, 2017)

China Airspace and Delays
Only about 20% of the current airspace in China is available for civil
aviation (Wang, 2010) Due to the low amount of airspacehete is

congestion issues especially high traffic areas corresponding to large

116



metropolitan areas. The amount of airspace available to civil aviation in the

US is 80% (Hsu, 2014) During peak times such as Chinese New Year,

PLAAF might open some additiah airspace temporarilyM. Yu, 2013)

There also times when the PLAAF temporarily closes civilian airspace on
short notice for its own air exercises
to more than a quarter of all delays in 2016 according to CAGwIl

Aviation Administration of China, 201). There are policies in place for

further liberalization especially for low altitude general aviation.

Chinaés airlines and airports have b
international surveys. Téis 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 delays include congestion of airspace, at or
near capacity airports, weather, smog, and efficiencies of the air traffrolcon
These factors are in addition to the normal airline and airport operational issues
that occur such as lack of staff, appropriate aircraft, etc. Increasing air traffic
efficiencies by allowing for additional aircraft that can safely take off andl lan
is important coupled with the expansion of existing airports and construction
of new ones are imperative. Airlines have also increased the estimated 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 contributed to the growth aviation in China. Of the top 50
airlines in the world by fleet size, 7 Chinese carriers ngwesent 13.1% and
12 airlines based in Asia ex China representing 19.7% of the top 50 airlines
and together Asia carriers represent 33% of the top 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 governments
and independent airlines, some of which had collaboration with regional
governments.

This demand for air travel Bareated many new airline entrants and they
have grown on average 27% since 2011 according to Innovata. There 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 periodsch as the one in
2000, there was a consolidation of the regional airlines into what is now known
as the ABig 30 Airline Group. I n thi:
governments have been new players both in establishing its own airlines or
partrering with existing airline groups. The growth in the domestic travel
driven by new airlines created as well 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 thenumber (over 150%) and frequency (over 140%) of
international destinations on offer by the Chinese airlines since(Z@ble 3.

Also international passenger growth as well as the ratio compared with
domestic passengers has steadied grown. Thesdistagads are aligned

with the share of new international routes versus domestic roukggure 49

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 terms. Figure 50 shows
the same route breakdown in terms of RPKs and air traffic terms. It shows a
similar breakdown as the passenger demographics relationships in Figure 49.

Like the changes in the glabbusiness model mix, there has been the
addition of the Chinese version of LCCs in the market was the formation of
Spring Airlines in 2004, and now include Lucky Air, Colorful Guizhou, West
Air, 9 Air and the reformulation of existing airlines such asn@hUnited
Airlines. As CAAC has the authority to manage the creation of new airlines
and the management of 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 arlines and routes. This has been due to an increased emphasis on
safety and tightening of management of the 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 annudomestic growth and 6.2% per annum ix@dnina
traffic growth over 20 yearas shown in Figure 51 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 @Ghtraffic is projected to
increase 3.7x from slightly over 400 billion RPKs to over 1,500 billion RPKs
and become the most trafficked area in the world in 283%hown in Figure
52. Other international routes out of China are below in terms of growth
(Airbus, 2016) Boeing also forecasts 6.2% growth per annum within China
over 20 yearsand it is below the larger Asia continent in absolute terms but as
shown in Figure 53 Likewise, industryassociation, IATA, concurs that
China is the top growth traffiarea with similar projections d&.2% growth

over the 20 year timeframe Figure 54

Hi gh Speed T1RaAilAltefnatiMeSORCoMplement?

HSR is passenger rail service greater than 250 km per hour. The service
was introduced in April 2007. Bthe end of 2016, the country had more than
22,000 km of HSR with the overall 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 ¢hfactors that are considered are the
convenient location of the station (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 factdrene the HSR have static
pricing while being lower in comparative cabins while 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 coemilem
there are more rail and air combination offers especially from smaller cities 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 portioh air travel has actually
gained share versus rail. The proportion of rail 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 shown in Figurelf5the
distance travel is compared, the same trend as the passenger numbers is evident
where the share of air travel hgsaduallyincreased from 28% to 40% from

2007 to 201&s shown in Figure 56

121



Foreign Exchangen China

The RMB is not a fully convertible cumey 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 s hown i n Figure
foreignreer ves have expanded al ongside Chi |
and have risen considerably.Chinese airlines also have a significant
percentage of their cost structure in US dollars such as aircraft purchasing,
rental, debt, fuel and other services. Whthere 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 currency has now become an official IMF resewrrency 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 dollar in aviation 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 leasing companies by
supplying the growth of theamnestic 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 GOVERNMENT 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 ones to watch

going forward.

OneBeltOn&Rkoad (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 bridgethe countriesthat 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 developed alongside with
the founding and backing of the Asian Infrasture 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 $33 billion in 68 countries this year as of August compatied
$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, airports, and aircraft leasing.
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Supply Side Structurd&eforms

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 have large effects on aviation and
crossborder investments. The main sulrategories include cutting excess
industrial capacity, deflating the real estate inventory and bubble, corporate
deleveraging, lowering corporate costs (taxes, fees, etc.) and Made in China
2025.

Some of these stilhemes are aimed at realigg 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 more clean energy projects. This goes hand in hand with overa
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 includes slowing down the credit growth due to
normal and shadowanking 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 financial
crisis and infrastructure spending and borrowing hasn ke 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 amount of additional debit.
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Airports Infrastructure and Construicin

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 see steady growth. Airports are
another domain regulated by CE&A 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. the updated 135
Year Plan unveiled in 2016 updated the target construction to 260 new airports
by 2020and 136 by 2025 with the largest in Beijing and Chengduently
under construction, each handling over 90 million passengers anrasally
shown in Figure 58Ge, 2017) These figures also donot
aviation airports which currently stand at 310 with the goal of reaching 500 by
2020 nor the tayeted 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 reducing fees and bureaucracy rather than major tax cuts
whiil e trying to stimulate the economy
entrepreneurshipo by Premier LI Keqgi ar
the free trade zoneshich are considered the politgst regionsncluding the

Tianjin Dongjiang Free TradePowmnn e ( AiDFTPO) anThesShangh
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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 overall supply side
reforms that has its roots in 2013 which focuseshe upgrade of the Chinese
industry similar to the #Alndustry 4. 0
increases the competiveness of industry and encourages investments in high
technology sectors 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 domestic made COMAC C919 and
ARJ21 and aircraft leasing wiicboth 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 investment returns,
these have driven up crebsrder investments iaviation 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 for Asystematic risko to th
aforanentioned 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. The aim has been

to slow down and dampen the more frivoloaféshore 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 support the 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 $3.1 trillion in December 201 e opl ed6s 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 list 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 stability for foreign investors
especially in aircraft leasingand 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
customers. These newer policies go hand in hand withogiening 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 certain 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, leasing, technology and
tourism are much still favored indinies 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 changing global economy and industry which bodesfarethore

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 aircraft with manufacturers support, cash or equity, exysalit
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 while export credit agencies, and
manuf act ur ewing some ampllpmanket sizé. a There are also very
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

I n comparison to |l ong histormal i n th
export credit bank is far shorter asthe Hximpor t Bank of Chi na
one of the 3 policies banks under the State Council, was founded more recently
in 1994 with a mission to implement State policies to promote the export of
Chinese productsna 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 the 1990s, the preference for tax
driven leveraged leas 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 stad 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 structures evolved, creative structures such as the emerggnce o
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 with using 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 l&out 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 published, the author has
seen a significant rise in new &ncings 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 to have a larger impact in respect to the global EDAghe 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 to come.

While direct aggregate funding numbers ao¢ 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 Chinads new deliverieslin th
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 global ECAs play a larger role in the

overall aircraffinance 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 capital have emerged
such as large private, regional andES@nglomerates, 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, the trend towards creation of new dedicated equitysfand
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 source in joint venture along with a more
established aircfaleasing 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 20D8 Yu, 2017a). The latest
example is Standard Chartered with their SBkhgs 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 manyifferences between domestic on shore China structures

and more international off shore structures as described previously. With

131



each option, there are multiple jurisdictions that one can choose. These
develop further observations and reasons why eadtiajsd.

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 policies and regulatioaspecially 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 interest and dividend payments. With the
enacted advancements in tax ps and regulations, US, Europe, and Japan
all enable leasing transactions to recognize interest deductions, depreciation of
the asset (including accelerated depreciation), and other tax credits and
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 allowances for trading and capital gaias 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 jurisdi¢ions, 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 require increased cost of funds or
interest than compared to ethmarkets. 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 with all foreign
denominated assets, SAFE strict controls andlatigns 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 these transactions.

I n Chinabs air cr admainly ¢ inancenegsesrathek et ¢
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 airathfgasing
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 aircraft used financial leasing or 73% and 117
aircraft useddperating leasing or 27. Chiaoperating 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 leasingngpany 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 also a familiar structure still used today packing theeledshew 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 that have become popular. These include

various forms of taoptimized 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 legsileasing 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 leasing have all shown similar growth. In
addition, the omber 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&eeTable 4for a
more detailed Chinese leasing segment revémeakdown. In addition, 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 regulators. Sdéable 5for statistics on types of Chinese
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leasing companies. Figure 59 shows the substantial increase of both leasing
companies and financial leasing companies in terms of asset growth over the
2008 to 2014 timeframe. .

Currently there 2,880 large commercial aircraft in China as of 2015 with
narrovbody 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 respectively. This figure breaks
down to 2,377 or 88% ovefaharrowbody 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% and 45% Airbus and BoeingChreagec
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 aircraft market in China. Given the aircraft on order
and uneér 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 growttei€hina 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 aircraft mas shown in Figure 60 There will be 6,810

deliveries in the 20 years representing $1.025 billion of market value with an
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average of $150 million per aircrafis shown in Figure 61Boeing
Corporation, 2016) While a bit more conservative than Boeing, Airbus still
forecasts a very large market size5970 of new aircraft being delivered
representing $945 million of market value in their 20 year projectams
shown in Figure 62 Airbus differs slightly with Boeing in the market
projections and show 71% of new deliveries overy2@rs 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 participant characteristics. In Chlrmeost 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 the exception of Bank of
Chinathrogh i ts acquisition of SALE in 20C
are newly formed financial leasing entities created after the 2007 creation of
financial leasing entities owned by banks.

Top Chinese lessors are now some of the top 20 globally, aegotali
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.
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Meanwhile, Minshendrinancial Leasing is 46with 39 aircraft. Looking at
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 Misheng Financial Leasing is in%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 management by these companies will continue tmpdevel
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 division to SMBC of Japan. Investec, émample, recently sold its

20% share of Goshawk Aviation to Hong Kong basedlwareholders Chow

Tai Fook Enterprises (ACTFEO) and N W

sharehol ding. Goshawk is Il nvestecods
with Global Aircrat 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 (ACKo0),
in the lessor to NWS. CK has since established Accipiter 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 Hong Kong along with newer
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entrants such a&sia Pacific Aviation Leasing Group backed by Hong Kong
based private equity interests.

Increased interest in the sector from large insurance companies in China
has also emerged. Like its compatriot banks, most of the major insurance
firms in China havecr eat ed financi al l easing
Ministry of Finance regulations and have primarily focused on finance leases,
although some have started specific aviation divisions and others have
diversified into operating leases.

Insurance companiesre 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
and PBOC. Traditionally, insurance groups haveested, and still have a

bulk of their assets, in conservative fixed income such as local bonds and have

Red

expanded to equity as well as more alternative investments such as real estate

and financial leasing. Examples include the formation of aviation pasin
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 include the benefit of depreciation of thefaiassets
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 increase their investment returns as well as match
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the duration of their liabilities. In addition, one can deploy sizeable amounts
which can be significant for the insurance groups. All of these rationales
apply to Chinese insurance groups as they are also backing the expansion of
their financial leasin@ctivities in China and abroad to find higher yielding and

| ower risk returns. Aircraft | easing
real estate with large transaction sizes backed by physical assets, and debt
which is optional, involves rentalttgns 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 ($6ilidn 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 and number 20 top global insurance comaaygh
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 surprising trend given that most financial geouptarge
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 sectors will be entering the

industry. Theseeaw capital sources will continue to change the composition
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of finance capital globally and increase weight towards insurance companies
and Asian based companies along with the continued growth of the global

aircraft leasing industry.

3.3 CHARACTERISTICS A ND 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 mawigh 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) according to MergerMarket/IGS shown in Figure 63 In
terms of cross border investments in the aircraft space not originating from
Asia, Nordic Aviation Capsial 6 s announced acquisitior

Jetscape, along with its purchase of 239eEs from Air Lease, confirms the
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companyds cross b o’rsttagegy inrtlelrdgional mircraftc q ui s
space.
In the airline sector, there have been iplét deals by Middle Eastern
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
is similar to Etihaddés fAequity alliance
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) dut relaxation of regulations. 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, Naan 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,
Thaillandd s Ki ng Power Group bought 39.83% ¢
In light of all the cross border investment activity, there have been a
growing and significant number of global outbound investments from Chinese

investors. In Figures 64 and 65his can bepartially attributed to the global

> 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.

142



economy and is highlighted by the fact this is a reversal of inbound investment
flows that have occurred in the past few decades

What are some of the drivers of the increased outbound investments from
China? Some of the&olume 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 to further desire for highemgn 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 continue 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
acquisitions due to the investmeitt r at egy of Afoll owing
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 the capital is
moving towards tgher 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 opportunities domestically.heTcontinuing 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. Aircraft and other real assets
denoninated 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 steain 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 denominated in local RMB versus Ul&rdo

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
internationally. One recent exalaps 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 Chinabés SOEs. éré hlsor nat |
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 LOT Polish
Airlines. More activiy 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
Agricultural Bank of Ching ABC0 and BOCi have also contributed to this
expansion osrseas 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 (ACI Co0) and marsy SAtFlEe rwhe rt

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 government that emages 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 been an importaoit fhart
growth driver for cross border activity. One prominent example of this policy
i s President Xi Jinpi ngo3$Ce@uyMarBimd t ,
Silk Road which aims to rebuild the ancient Silk Road trade route between
China and Europand 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. One example of thisarg@simvestment
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 expansion and adgition 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 industry experience andsottigersifying
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
drivers include agui rer 6s strategy, existing
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% maximum foreigeriest 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 shareholders, labor
unions, governments or local populations. Tensions from these stakeholders

have arisen by the acquisition of minority shareholdings in a few instances in

s h

the past few years including Etihados

Indian regulators and its 33.38take 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 Group, a quasi privatéty, 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 of $114m for 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, tteeare 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 Kong Aviation Capital2010.

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 of its significamhinority 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 same competing industng
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 onerous on the irstenent 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 affected some ofrdeent 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 key in any potentishdtaom.

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. An example is
the lecent failed sale of Frankfdrtahn 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 cross border invesstsnwhich 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 acquirer©o6s to
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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:

there is more activityn 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 new nAveaiatiomindust®isimikr Ro a d

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 positive for the
industry. Inaddition, 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 middle class, urbzation, 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 shocks that periodiedfiécted 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 drivers of the industrijeas t
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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
including equityorceae h, commer ci al debt, capital
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 in the numberpErked 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 dynamics due to thawion 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 growth of China badetwsiand
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 aviation

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 ChinaUrbanzation AndPopulation FiguresNational 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

152



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
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Figure4 i AnnualWorld Traffic (Trillion RPK) And External Shocks
(International Civil Aviation Organizatiqr2016 Airbus, 20169
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Figure7 i RelationshipBetween Passenger Traffic And Real GDP Evolving
Over Time(International Civil Aviation Orgaization 2017 IHS Economics
2016 Airbus, 2016)

Figure81 GDP Growthby Country IncomgéWorld Bank 2017)
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Figure9i Aircraft and Airline Market Cycle
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Figurel0i World Airline Capital Expenditure As A Percentage Of éxpieg
Cash Flow 1979 To 2016Rifline Monitor, 2016 International Air Transport
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Figurelli USD Swap and LIBOR RatéBloomberg 2017)
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Figure13i EBIT Or Operating Margins And Global GDR@vth
(International Air Transport AssociatipB016h International Civil Aviation
Organization 2016 International Monetary Fun@016)
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Figurel57 Airline (Passenger) Yieldrfternational AirTransport Associatign
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Figurel7i Growth of UrbanizatiofUN Population Division2016 Airbus,
2016)
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Figure181 Growth Of Bilateral Air Services Agreements In The World
(International Civii Aviation Organization2012b; Airbus, 2016)
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Figure19i7 OEM Orders, Cancellations and Backlog Acti\ijirbus, 2017k
Boeing Corporation2017b)
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Figure21i Brent Crude Oil and OEM Gross Orders May 200Bctober
2016(Bloomberg 2017 Airbus, 2017h Boeing Corporation2017b)
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Figure221 World Aircraft Deliveries And Retirements Aercentag©f
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Figure24i Average Age of Retirements in 2017 Aycraft Class(IBA
Group 2017)
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Figure26i Percentage of Boeing Deliveries Funded By US EXBdeing
Capital Corporation2017)
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Figure28i1 Growth Of Global Operating Lea Market SharAscend 2017)
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Figure297 New Passenger Narrowbody Operating lesa20152017(IBA
Group 2017)
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Figure321 New Passenger Widebo@perating Leases By Ppg 20152017
(IBA Group, 2017)
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Figure34i Passenger Narrowbody Secondary Trading Volumes Bg Ty
20152017(IBA Group, 2017)
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Figure36i1 Passenger Widebody Secondary Trading Volumes BPeTy
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Figure381 USD Vs. Varios CurrenciegBloomberg 2017)
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Figure391 Boeing Global Fleet 2018035 (Boeing Corporation2016)
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Figured40i Boeing Projected Deliveries And Market Value By Type
20162035(Boeing Corporation2016)
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Figure4li Boeing Projected Deliveries And Market Value By Region
20162035 (Boeing Corporation2016)
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Figure 27 Airbus Global Fleet Projeions 20162035(Airbus, 2016)
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Figure44i Boeing Projected Traffic By Region 202835 (Boeing
Corporation 2016)
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Figured51i Airbus Projected Annual Traffic Per Leg Flow By Region
20152035 (billion RPK) (Airbus, 2016)
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Figure46i Free Trade Zones and A&dictions in ChindPWC, 2012)

i

Figure47i China GDPAnd GDP Per Capit@WVorld Bank 2017
Interndional Monetary Fund2017 Bloomberg 2017
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Figure48i China Private Consumption GrowtiHS Economics2016
Airbus, 2016)
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NumbergCivil Aviation Authority of Ching 2018)
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Figure50 1 Monthly China Air Domestic and International RP¢vil
Aviation Authority of China 2018)
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Figure521 Airbus Projected Top TraffiFlows In 2035Airbus, 2016)

Figure53 71 Boeing Projected Top Traffic Flows 1025 (Boeing Corporation
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Figure54i Projected Traffic Growth By Region (20E®035)(International
Air Transport Association2016a)
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Figure5571 China Air And Rail Passengers Matklkare(Haver Analytics
2017)
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Figure561 China Air AndRail Passengers Traveled Distance Marketshare

(Haver Aralytics, 2017)
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Figure57 1 China Economic Developme(P e o p | e 0 s

State Administratin of Foreign Reserves of Chjr2017; Bloomberg, 2017)
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Figure581 China Airport Constructioin Actual And TargetedCivil Aviation
Administration of China2016, 2016a)
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Figure5971 China Leasing Company Ass€@hina Banking Regulatory
Commission 2016 Ministry of Commerce ofhe Peoplé& Republic of China
2016)
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Figure601 Current China Fleet And Future Project(Boeing Corporation
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Figure61i China Fleet And Boeing Future Projections SegmaméBoeing

Corporation 2016)

Growth Measures (%) New airplanes Share by size (%)
Economy (GDP) 5.1 Large widebody 60 1
Traffic (RPK) 6.4 Medium widebody 630 9
Airplane fleet 5.1 Small widebody 870 13
Single aisle 5,110 75
Regional jet 140 2

Total 6,810
2015 fleet 2035 fleet
Market size Large widebody 60 80
Deliveries 6,810 Medium widebody 160 680
Market value $1,0258 Small widebody 290 990
Average value $150M Single aisle 2,320 5,830
Regional jet 50 140
Total 2,880 7,720
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Figure62i Current Airbus China 20 &ar ProjectiongAirbus, 2016)
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Figure631 M&A Volume and Value by Segmerian (MergerMarket& ICF,
2016)
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Figure651 China Outbound M& Volume and Value By RegiorH 2014
And 2015(Deloitte, 2015)
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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 afte2@B8 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 &8 ye

as of 2035 is projected to be 15,130 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 big marketand also has general significance 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 hasrbband
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 single 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 systemicallvprod ed by so many of
aircraft appraisersvho represent the bulk of the aviation market and industry.
While the actual historical transaction data isitleal this is not available due
to its competitive, proprietary trade secobtaracterists so this is the 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 studyeon t

aircraft industry.
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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 Index1) All Aircraft Types, 2) All Narrowbody Aircraft, 3) All
Widebody Aircraft, 4) All Narrowbody Classic Aircrafand 5) All
Narrowbody Next Generatiof i N G 6A) more thorough discussion is in
Methodology Section 4.5. Aircraft pricing data is also segmented irftur
time segments. Faach of theséve aircraft type groupdndex 15, the four
time periods analyzedare Time: 1) all available histodal information
6.19966.2017; 2) preGlobal Financial Crisis period 6.1996.2007; 3) during
the GFC period 6.2008.2010; and 4) postFC period 6.201:6.2017. The
time segments were chosen to analyze the effects and trends by the GFC on
aircraft assepricing.

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 that narrowbody aircraftepresented by Index 2
will have lower value depreciation and standard deviation 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 segments than classic narrowbody aircrafiresented by Index ds
well asall narrowbody aircraftrepresented by Index 2.

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

The fifth hypothesis is there is a slight to moderate correlation between
MV and BV forall the arcraft types represented 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 crossme
subsetcharacteristics are analyzedThese empirical studiesdd on both 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 space as well as public market pure play aircraft leasing companies.
This might enable the investors to decrease, hold enease their overall
exposure to the asset space given their understanding of other compared asset
classes. Another example of a possible implication of the results is that the

investors can adjust their percentage allocation holdings of different types o
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aircraft given the findings, i.e. single aisle versus twin aisle aircraft or
commercial versus regional aircraft. Any, even a small, potential movement
of attitudes based on the proposed research results might have significant

dollar size ramificationand impacgiven the size of the market sizes

4.3 AIRCRAFT ASSET VALUES AND VALUATION METHODS
DISCUSSION
Aircraft is a major asset for an airlimad / 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 governed bySEAT
Appraiserséo Program (Al APoO) . Not onl|
certification program, of which this author is one of theragimately 50
certified appraisers, the IAP has created common value definitidnsh are
generally accepted by mosof 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 (ALEVablke6é and thos
The BV definition is a somewhat idealized aircraft and viewed under long
term market trends and conditions whil&/Mave some similaritie® BV but
differ in the relaxation of thereasonable supply and demand equilibrium
constraintand reflects the market 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 fletkeams along with a terminal future
ResidualValue are present valued with an appropriate discount rate. This
approach isthe most suite analysisfrom 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 tlilagé valuation
appraiser may not have all the facts as to the credit risks with the lessee and
parties involved nor all of the side provisions of the lesm®ae of which can
have significant value impacts such as security deposits, return conditions
reposgssion rights, term extensions, dahse 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 salvageablparts can be higher than tivarket 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 towhedend of life as
Salvage Value and Scrap Value are compared to the valuation of the aircraft as
a rental producing asset.

Appraisal values are asset values that are generally provided by a third
party and should be independent. These are the valtiegioles 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 of apprais&sed 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. F o r a historical view of Boel
growth, see Figures 66 and @hich 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
investor, requirements. Some of these include the engpe, thrust,
different certified maximum aircraft weights such as maximum take off
weights (AMTOWO) , seat ,aadmsodna As$ part er |, N

of these negotiations, the aircraft 0
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can provide varioutorms 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 escalatiates, 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, numbeértype 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 prices of aircraft by both Boeing and Airbus are
geneally set every year with an upward trend. They have historically
increased every year with a few exceptions as noted iRigluees66 and 67

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 in the valuation
model. The basic concept like all valuations is to determine the direct
revenue net of the total o@ding costs that can be derived from the aircraft.
From this basic form, many adjustments are made both internal and external to

the aircraft itself. Some of these internal factors include the manufacturer,
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aircraft type, specifications, age, useful kifethe asset, seating capacity, size,
maintenance and technical status. Some of these external factors include
market supply and demand, number of airlines and their stage of development,
fuel price and aviation policy factorsFigure 68 is an examplef @ scatter

plot of a dataset of about 4,000 various aircraft resale values from1P983

with a regression curve based on the percentage of cost to estimate the life
span depreciation of aircraft assets.

There are many similarities and differences otraift asset valuation
compared with traditional company level corporate valuation techniques.
These corporate valuation techniques, such as the discaastedowmethod
(ADCFoO) , adjusted present val uati on r
valuation, liquidation or bankruptcy valuation and relative value approaches
including comparable companiesd multi
analysis, can be combined and adjusted for corporate level application and 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 valuation
method, one calculates the present valuthefprojected 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 charter company. Aash flowapproach can be derivadith 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. Some examples 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 managem@&uath 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 examples which 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

FCFForAircr aft Asset PoeintOhWiedRTGt or 6 s

TR=Revenugassengdr Revenugugst Revenugnciiary

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
traditional company DCF approach takes into account tlébtasset 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 more suitablom academic literature The APV
appoach 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 debt such as senior debt,

mezzanine debt, etc.

Asset Pice = Unlevered Asset Value +(T Cy) + (T217 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
valuation and asset value. Otherhan Comparabl e compan
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 similar to liquidation or bankruptcy value while &gv
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 maintenance status and price of the
aircraft. As there isot 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 maintenance as 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 older cars are more
expensive to maiain than 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 depreciation happenseaaircraft is
deprecated in astraight line basis but actualarketdepreciation isnuch more
volatile from the study Figure 69 is an example of the adtumarket
depreciation curve ofwo different vintages (one early and one late) of the
MD-83 type aircraft which can beean to have very different depreciation
from a straight line accounting framework.

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. Thesmarket dynamics include relative performance of
the aircraft and relative supply and demand of the aircraft. It also includes the

technologicalcompetitiveness of thepecific aircraft typerelating to other
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types As technology advance and the aircrafpe technologically
depreciates and along with the competitive nature 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 economicuseful 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 ecoiouseful 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
needed in cash flows to account for both depreciation and an adequate return

There is a lot of debate in the industry as to whether2bigear economic
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useful lifeis still a good metric or is the useful life less, given the increase

speed of techriogy 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 Costg) + éStUM (Revenueg Costg)+
Residual Valug SVi RC + SCV
MP, = market price of aircratl
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 the part values 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 viethietotal 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 of aircraft. While
the exact formula is undiszded, 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 of the price is a significant portminthe increasd 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 production costhese do not account for market

increases due to higher margins requirements for OEMs or otharsurn,
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these inflation costare reflected in theost of the aircraft both new and used.
Given aircraft and its components are priced in US Dollars,adiircanbe
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
Afdevice used or ifrntigrhde d nt of hbee au sedd wrh
def i ned a sdrivannfixedweng qiicrafe heavier than air, that is
supported in flight by the dynamic r
(Federal Aviation Administratign2018) The basics of an commeat
airplane is an airframe that is supported by engines normally 2 or 4 and various
critical parts such as |l anding gears
Each component, assemblies, s#semblies and parts have specific usage
regulations in terms foabsolute 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 has an absolute or
relative time or utilization, in flight hours or cycldsnitation or both. As the
aircraft is used and the parts are in use, each of these components, assemblies,
subassemblies and partsé technical I i f €
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.
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The main cost components of a whole aircraft are the airframe, engines,
APU and landing gears. Airlines maintain different types of approved
maintenance schedules. The mosimonly 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, the intervals
for the light and major checks are different.  Airframe has timgations for
this heavy maintenance check. For engines, it is made up of many
components and there are many | ife
replaced after certain limits are achieved. The engine also needs to be
overhauled for the performae 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 overhaul repair is where the engine
is removed when all of the aircraft LLPs cbazero 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 cost to remove
and the downtime of the engine is costly. The total cosadf ef 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 more smaller, frequent checks. Landing gears
have specific time and cle limits to overhaul and similar with APUs.

Figure 70 is an illustrative example of the negative value changes over time of
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an aircraft based only on its maintenance consumption and refurbishment 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 adjusted from the full life
status in the valuationot 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 relatieglyy 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 projections challenging. In terms of
valuation, theindustry standards for comparison purposes aretifak/life,

half time/life and zero time/life.

43.7 SENSITIVITY OF INPUTS AND VARIABLES

There are many inputs and variables that would have some effect on the
valuation of the aircraft. These itemglide both demand and supply items
which some of them includesvenue 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 ONera
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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 appraisal firms 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 concditna 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 yearly vintages 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 aircrafwith 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, thesea snapshot
for each type of aircraft for theariousyears of built available. This data
snapshot is aviable every year or half year, depending on the apprder,
every particular type of aircrathat isincludedin the sample set Each

subsequeansnapshotiatealso includessimilar information incremental of the
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current production year so it would includk the manufactured 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 inTable 8 Forthe Table 8example,
this particular aircraft only started to be manufactured in 1982ce the
vintage data starteth 1992 ad not earlier. The total dataset timeframe
analyzedis from Junel1996 toJune 2017 coveringl years of data. During
this time, not all aircr types will have existed or still being manufactured for
the entire timeframe with the replacement of older technology aircraft by
newer aircraft happen in the later stages of the time series. This time series
represents a robust data set both in teconsent snapshots and also their
predictive thoughts in the future which can be analyzed. While the predictive
nature of the future values is not the objective of this research, this can be
considered for additional subsequent studies.

The data consistsf figures from the following aviation appraisal firms
Avitas, Back, BK Associates, Inc., Collateral Verifications LLC and IBA
Group. BK data is partial type data that is provided and Avitas data is also
partial as the sources are in public domain. tw8en the data from these
firms while not totally complete, represents the most complete set of data

assembled of the top aircraft 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

aircraftmanufactured in the 1980s.

4.5 METHODOLOGY

There are several methodologies that have been incorporated in this
overall study. Figure 71 shows the single isle classification by manufacturer
and type while Figure 72 shows the widebailyssification by manufacturer
and type. In this case, the research will focus on both commercial
narrowbody and widebody jet aircraft larger than 100 smadsmanufactured
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 e@gcluded in the study Also,
regional jets and propeller aircraft are not a pdrthis studyas they are
smaller than the seat capacity thresholdThese could be possible
continuation and extensi@mpirical studies conductea the future.

For the first part of the analysitaking into account all of the various
types as showmiFigure 71 and 72, subset of aircraft typeis selected to
create the overall index which is shown by classification by manufacturer and
type in Figure 73. Then a subsample of these aircraft types would be used to
create more specifindexeshy charateristics.

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 pevalentand usedaircraft typeswhich become the focus on the
study This selectedaircraft subset include botharrowbody and widebody
aircraft and comprise of thdollowing: Boeing aircraft 73800, 737400,
737500, 734600, 73#700, 737800, 737900, 73/~900ER, 747400, 747#8l,
757-200 (ETOPS and neBTOPS), 767200ER, 767300ER, 777200ER,
777-200LR, 777300ER, 7878, 78%9; McDonnell Douglas aircraft MiB2
and MD-11; and Airbus aircraft A33600, A306600R, A319100, A320200,
A321-100, A321200, A30-200, A336300, A340300, A346500, A340600,
A380-800.

All of the datasnapshotgTable 8is a representative exampla)e sorted
and collated into a standardized format. Each data point includes the
Appraiser, Date of Observation, Manufacturer, YeaBuild, Type, Suktype,
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 represents a specific 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 analyses.
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These indexes represent the whole of the aircraft asset naandkperticular
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) AWidebody 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 Bgein
aircraft types 73800, 737400, 737500, 757200 (ETOPS and neBETOPS);
McDonnell Douglas aircraft types MB2; and Airbus aircraft types A32ZD0
with CFM 5A/IAE V2500GA1 engines (1988 to 2003 year of built), A3200
as these are daomsiaderced ftth eg einottdeassts on |
5, All Narrowbody NG Aircraft, includes Boeing aircraft types &30,
737-700, 737800, 737900, 737900ER and Airbus aircraft types: A3190
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 generation of the aircratiese are all
considered aircraher atyipemso i mastehde oim eix
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 ddtadex 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
observed and utilizk in the study. For the indezomposition, a simple
arithmet i ¢ average (NASAO0) and a weighted
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 arsinaller aircraftversus the larger values
with larger weighting for the newer or large aircraft. The simple arithmetic

average approach treats all aircraftuesequaly.

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 andntage

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 Q1Y &BROE " 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 Year (AYoYOD) Cal cul ati ons

Weighted Average

Use MoM Weighted Average Calculations and M&whple Average

Calculations and replace with

5 Q OIYQ®G & ﬁﬁ pOR:————?L p

As each data source is given as of the month andofessuance and can
be different, a straight line approach is used for the intermediate months in
between the data points for each data source. In addition, two types of return
calculations are utilized. The first technique utilized is a mortdrmorth
return where the percentage difference month is calculated compared with the
month prior. The second technique utilized is a yearyear return where
the percentage difference month is calculated compared with the same month
the year prior. This Y¥ 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 indexes comprising of different weighting, return
and value types, different time scenarios are performeskéif 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 as follows: 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

correlationto understand the characteristics

4.6 RESULTS AND ANALYSES

While all four scenarios (MoM, YoyYweighted and simple averages) have
been calculated, the most relevant case is the weighted average on a MoM
basis. While YoY is useful to adjust for data that is seasonally driven which
compares the same month year on year such as comparing Januarty 2016
January 2017, etc. This is not the case with aircraft values as the value of the
aircraft is not dependent on a particular month or season. Thus, MoM is a
more appropriate form of calculating the differences directly from the previous
month and is th focus of the analysis. For comparing weighted average
versus simple average, the case of simple averages results in larger, newer or
higher valued aircraft with the same weighting as smaller, older or lower
valued aircraft. Utilizing the weighted avgea method, this decreases the
natural bias towards smaller, older and lower valued aircraft by weighting each
case according to its 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 isezhit to four time groups
(Times 14). Time 1 encompasses all of the historical time data available
(6.19966.2017). Time 2 represents the {®@EC 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 indexes represented the 5
different types of aircraft 1) All Aircraft Types, 2) All Narrowbody Aircraft, 3)

All Widebody Aircraft, 4) Al Narrowbody Classic Aircraft And 5) All
Narrowbody Next Generation Aircraft. The different indexes are chosen as
they each represent distinct categories for aircraft types in terms of
characteristics. This is used by industry as a general categoriptibe
aircraft type. This is also the categories that are used by both the asset
investors and end users for aircraft. In each 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 comparison. The
definition states that accounting book depreciation provides for a useful life of
25 years with a 15% residluscrap value at the end terminal. That results in
3.4% depreciation per year or 0.283% deprecation per month on a straight line
depreciation basis. The full MoM summary statistics for Index5Lare found
in Table 9while the full YoY summary statisticr Index 15 are found in

Table 10 Figures 74€3 provides a graphical view of the weighted and
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simple average market and Base Values of each of the MoM Indéxeser

the 4 different time scenarios.

Baseline Index 1 (all aircraft types) and Tim€5119966.2017)

First, the Index 1 and Time is case is gnat to establish the baselifoe
other comparisons. Looking at the all data encompassing 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 ample average mean are
respectively -0.4689% and-0.3919% and the median i€.1245% and
-0.2930%, respectively. The corresponding standard deviations are 2.2450%
and 2.7458% respectively. As values for aircraft is decreasing for the most
part as an airaft 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 han 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 istanded 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 increased or faced 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 MoMshase MV
mean for the weighted and simple averages are respectv@$75% 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, wdited and simple averages are respectively
-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 air@pfesented
by Index 2, have lower monthly 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 beatluced from the data that with the lower 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 idelx 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.

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 BV case. Even, so it is seems from this
that for narrowbody aircraft, the aaotting 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) on a MoM basis, the weighted and
simple average MV mean are respectivéy8324% and-0.5698% 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, weighted and simple averages are respecti@d$48% and0.4581%
and the redian is-0.2503% and0.1328%, respectively. The corresponding
standard deviations are 2.3332% and 2.8982% respectively.

Focusing on the weighted average case, widebody aircraft, represented by

Index 3, have higher monthly MV and BV mean and medianpeoed 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 that with the higher monthly mean and median numbers,
widebody aircraft vales 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 in price deviations
compared to Index 1.

Comparing widebody aircraft Inde3 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 in MV are higher
with Index 3 while BV standard deviation is higher with Index Zhis 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 definition which has the opposite effect.

The monthly MV and BV mean from theesultant 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
higher 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 aircraft)

For Index 4 (all narrowbody classic aircraft) on a Mbhkis, 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 3.8874% and 3.6736% respectively. For the Base
Values, weighted andimple averages are respectivelyl705% and0.4434%
and the median is 0.0255% ar@l3053% respectively. The corresponding
standard deviations are 3.5723% and 5.1710%, respectively.

Focusing on the weighted average case, older narrowbody classidtaircr
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 with Index 4 compared with Index 1.
It can be deduced from the dahat 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 given the age
of the aircraft types in Index 4 is higher than #heerage 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 logical as expected given the older age and technological profites of
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 Index 4 MV has significantly
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higher mean but the median figurelghtly 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 dabeo 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 deviations are higher for Index 4 than Index 2 for MV
and BV which meas 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 are 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 classic narrowbody aircraft are even greater
than those of widebgdaircraft.

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 lower. With the different
mixed indicators, it is hard to infeng 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 Mdbdasis, the MV mean
for the weighted and simple averages are respectQe?426% 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 Valuesyeighted and simple averages are respecti®B834%
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 nardywN& aircraft
Index 5 have lower monthly MV and BV mean 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 ompared with Index 1. 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 population in Index
1. The standard deviation results are mixedmanng Index 5 with Index 1,
which means lower market volatility in price deviations from a BV definition
point of view.

Compared with all narrowbody aircraft Index 2, newer narrowbody NG
Index 5 has lower MV mean, higher BV mean and higher MV and BV anedi
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 aircraft NG Index 5. The volatility for newer profiled
narrowbody aircraftcan 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 and slightly higher BV mean. Similarly,
Index 5 has higher MV median figwand 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 terms of a
price depreciation view, it can be inferred that Index 4 has higblatility
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 widebody aircraft Index 3, Index 5
has much lower MV and BV mean and median caseBhe 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 standard deviation under the MV market dynamic case is in
line with the indstry 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 depreciation method of 0.283%.

The majority is lower than the accounting depmgon 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 Comparisons Groups
Index 1 (all aircraft types)

There are some interestingpservations that arise from further analyzing
the time subsets data. Comparing the different periods, Tithewth the
entire period, l ndex 16s MV mean and
1in Time 2 (6.1996.2007) before the GFC and higher ooe 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 infers that pre GFC Time 2 had lower volatility than the
historical figurein 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 and 2. The standard deviation
only slightly increased for Time 3 and Tirde 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 i

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

Comparing across the time subsets
median and standard deviation for Time 2 are all less than the entire historical
period Time 1. Time 3, althe 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. Standard
deviation in Time 4 increased for MV but decreased for BV. DuGid
Time 3, price depreciation increased significantly. Volatility only increased
for MV while BV decreased. Post GFC, there is a price depreciation and
volatility divergence between MV and BV.

Compared to Index 1 in Time 3, both MV mean and mediareased 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 4. BV acted similarly between Index 1 and 2 with BV
mean decreased andcreased 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
median ad 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 decreased. In Time 4, mean and median
increased for all except for BV mediarhich 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
increased 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 Index 3 in Time 3 but while Index 3 increased further in Time 4,
Index 2 acreased. 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 aircraft)

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 it deaed. 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 MV whiNe B

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 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 are similar to Index 2 but

all the figures ax 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 standardatiew. 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. Standard deviation
in Time 4 increased for MV butedreased 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 between MV and BV as MV price depreciastmwed

and volatility increased and vice versa for BV. Compared 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 variestlveen 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 trend of slightly
increased correlation in Time \Bhile 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 among the Indexes both in Time 1 and also tifeebi 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 is the new and the newest aircraft wherenmheket 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 and BV. While there is some

correlation amonghe 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 standadeviation 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 standardeviation 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 entire popnlatauding 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

bothnarrowbody and widebody aircratft.
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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
dedued 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 compared witindex 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 demand cdexstions 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% and stand#ediation 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 given the &g¢feecaircraft
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 bit moreixad. 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 and cos@ns 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 aircrafein

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 is inténgsis 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
-0.384%, median is0.1551% 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 Index 1.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 BV median
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 has mied 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 volatititgn 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 volatility undeMi
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% depreciation per year or
0.283% deprecation per month on a straight line depreciation basis. For the
all aircraft types Index 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 wiokady aircraft Index 3 as well.

For narrowbody classic aircraft Index 4, the results provided mixed indicators
which could provide any recommendations on adjustments while Index 5
results showed a need to adjust downward the monthly depreciation rate.

Oveall, Index 13 shows the need to have a higher depreciation standard for

228



aircraft assets to better match the actual movements of pricing over time.
This data suggests that depreciation is higher overall and that useful age of
aircraft assets are less th25 years.

The results suggest that thmin hypothesis is correct that aircraft market
represented by All Aircraft Types Index 1 MoM WA MV have higher value
depreciation compared to the accounting depreciation of 0.283% per month.
I ndex 106 sMoM WA M\enegeaniinvTene 14 is-0.6327%,-0.4730%,
-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 ree mixed results for the second hypothesis.
Looking at MoM WA MV case, narrowbody aircraft Index 2 has lower value
depreciation throughout the four time segments than widebody aircraft. In
analyzing the standard deviation, narrowbody aircraft is lowealfdhe time
segments except for the Time 3 case. While there is one deviation in Time 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 classic aircraft 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 nearbody classic aircraft. In
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comparison to narrowbody aircraft, narrowbody NG has lower 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 that 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 marketgments has
lower value depreciation in the p@&~C period Time 2 than during and post
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 lowestor Index 5 while for Index 4, Time 3 is lower than Time 2.
This suggests the data partially supports the first part dbtivéh hypothesis.
Looking at the Index 1 results, the overall aircraft market has lower value
depreciation in Time 2 than thé¢her 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 an@. 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 brgbalue depreciation in Time 4
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than the other times while for all Indexes, Time 4 also 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, thasincreased price depreciation for MV and lower
for BV while volatility decreased significantly for MV and increased slightly
for BV. Post GFC, represented by Time 4, price depreciation increased
significantly especially compared to Time 2 and 1. \lihatincreased
during Time 4. This infers 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.

Index 2 (all narrowbody aircraft)

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

depreciation incresed 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 in Time 3 and increase in Time 4. BV acted similarly
between Index 1 and 2 but volatility diverged whereratte increase in Time

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

Index 3 (all widebody aircraft)

Index 3 cross time comparison results are similar to Index 2. During GFC
Time 3, price depreciation increased significantly. Volatility dased for
MV while BV increased 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 prickeviation 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 Index 2 in Time 3 and it is reversed in Time 4. BV

exhibited behaved differently compared to MV.

Index 4 (8 narrowbody classic aircraft)

Index 4 cross time comparison results are similar to Index 2. During GFC
Time 3, price depreciation increased significantly. Volatility decreased for
MV while BV increased. Post GFC there is a price depreciation andlityplat
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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depreciation and volatility is the highest for Index 4 in Time 3 as well as the
price depreciation differencéoetween 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)

Compar ng across the time subsets fo
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 mean ayedlian 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 depreciation incread 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. Comg@dceothers, 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 carelati
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The data suggests that Time 4 is the lowest relative 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 isafter 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 assumes full consideration
of i ts AhigheAn ainrdc rbaefsttd susBmthe Val u
historical trend of values and in the projection of value trends and
pr esumes -leagth, cash mansaction between willing, able and
knowledgeable parties, acting prudently, with an absence of duress and
with a reasonable period of time avallalior 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 time status is-kfiemid
mid-time (or benefiting from an abova/erage maintenance statéist iis

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 the appr@sagpinion of the most
likely trading price that may be generated for an airarafter 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 use, that the
parties to the hypothetical sale transaction are willing, able, prudent and
knowledgeale 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 cash or equivalent consideration and given an
adequate amount of time for effective exposarprospective 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 urdieess to sell, an auction, a
liquidation, commercial restrictions, legal complications, or other such
factors that materially reduce the bargaining leverage of the 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 within a specified time period, for example 60 days, 90 days or
six months as the needs may be. Apgeoin the fact that the seller is
uncommonly motivated, the parties to the transaction are otherwise
assumed to be willing, able, prudent and knowledgeable and negotiating at
arm®-length, normally under the market conditions that are perceived to
exist atthe 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 lease, given a specified lease payment stream
(rents and term) and estimated future residual value at keaination

and an appropriate discount rate.

Salvage Valués the actual or estimated selling price of an aircraft, engine
or major assembly based on the value of marketable parts and components
that could be salvaged for-use on other aircraft or eimgs. The value
should be determined and stated in such a way to make clear whether it
includes adjustment for removal costs.

Scrap Valuas the actual or estimated market value of an aircraft, engine or
major assembly based solely on its metal or otleeyclable material
content with no saleable reusable parts or components remaining. The
scrap value is usually expressed as net of removal and disposal costs. In
some cases scrap value could be zero if the dismantling and disposal costs
are high, as foexample 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 determine future value of aircraft as a basis for lease rates;

To determine airline fleet values to soppequity stock offerings, values

in mergers, bankruptcies, etc.;

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

as aviation schools and museums.
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Table 81 Representative A33B00 Historical Valuation @apshot As Of
December 31, 1999

Manufact Engines Hush
Airbus  CF6-80F

Manufacturer Type

Airbus A330

(Figures in $mm)
Current

EFIS

Model
-300

YR.OF Market Distressed Base
MFGR  Value Value
" 1999 " 1999

Values
" 1999 " 2000 " 2001 " 2002 2003 2004 "

FADAC MTOW  Thrust Other
"478400

Engine(s)

CF6-80E1A1,PW4164/4168 or Trent768/772

2005

TOW (Ibs.)
478400

2006 2007 ~ 2008
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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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