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Analysis and Prediction of Czech Airline Companies

Analyza a predikcecdeskych leteckych spokénosti



Souhrn:

Cilem této bakakské prace je popis aktualni situace, jeji w&ni, zhodnoceni
a progn6za vyvoje ptu cestujicich, ki@ byli prepraveni ¢eskymi leteckymi
spole&nostmi. V teoretick&asti se popisuje historie letectvi v naSi zemi,dijaypy
letecké pepravy - v zasru se ¥nuje jednotlivym leteckym spataostem.

V empirické¢asti prace se analyzuji nashromé&#d data pomoafasovychiad,
korelatnich matic, autokoretaich funkci, regresni analyzy éetre¢ nasledné prognozy
budouciho vyvoje.

Na konci bakalgské prace jsou zhodnoceny a prezentovany nasledayery:
popis aktualni situace a jeji nasledné progni@pajici z vysledk vliastni analyzy, ktera
dochazi k zji&ni, ze ne vSechny pramné zasadhovliviuji vyvoj paitu cestujicich,
nybrz jen cena ropy. Vyzkum také potvrdil ge@poklada, ze vyvoj @tu cestujicich
bude dlouhodabrostouci, Zehoz plyne, Zze prognéza je potvrzenaredpoklad je, Ze
vyvoj leteckych spoknosti bude do budoucna pozitivni.

Kli¢ova slova analyza vyvoje p&iu cestujicich,casove fady, regresni analyza,
korelani analyza, prognéza

Summary:

The aim of this bachelor thesis is to describe ¢haent situation, its explanation,
evaluation and forecast of the development of thsspnger numbers transported by
Czech airlines. The theoretical part describesHhiséory of aviation in our country,
stating types of airline transport and at the esmdoobking upon individual airline

companies.
The empirical part of the thesis analyzes dataectd#d using time series,
correlation matrices, auto-correlation functionggression analysis — including a

subsequent forecast of the future development.

The final part of the bachelor thesis evaluates pnesents the following
conclusions: description of the current situatiord ats subsequent forecast drawing
upon results of own analysis coming to the conolusthat not all variables
fundamentally influence the development of the nemdf passengers, just the price of
crude oil makes a huge impact.

The research has confirmed and assumes that teeryges numbers will grow in
time in the long run, whereof follows that the foamst is confirmed and it can be
assumed that the future development of airline corigs will be positive.

Key words: analysis of the passengers number developmeng $eries, regression
analysis, correlation analysis, prognosis
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1. Introduction

The term “civil aviation” refers to the air-transpation service provided to the public by
airlines, while “military aviation” refers to thesttlelopment and use of military aircraft.
First objects which actually flew were balloons eylwere pioneered in 1783 in France
by the Montgolfier brothers. First signs of theibaientific principles of heavier-than-
air flight laid down Sir George Cayleyn in Englamdthe early 19th. Followed by the
Otto Lilienthal in early 1890s whose made firstassfully flying gliders. Next step of
the development was done by the American brotheltsuwand Orville Wright, which
were inspirited by Lilienthal. In 1902 they inviteahd developed a fully practical
biplane (double-winged) glider that could be colain every direction. Small engine
was added and two propellers to another biplaneDen 17, 1903, the Wrights made
the world’s first successful man-carrying, engirevpred, heavier-than-air flight. Early
development of the airline industry was affectedstiyoby the idea of flying to surpass
long distances in short time. Now is the idea saiesurpass long distance.

Air transportation is one of the fastest and safesthe World. A significant percentage
number of the market has in the Czech Republicedkas in the World. Development in
recent years showed a clear trend in our counmpre people are traveling with the
airlines. This trend is forcing airlines to do ager analysis of the aviation market.

Analyzing basic statistical data provides additlomdormation, comparing with not
pure aviation data but closely related to thisdaqich as ticket price, crude oil price and
etc. The gathered data is process through theststatimethods and shows a possible
prediction. The summary of the analysis determthesbest related variable to have an
appropriate array to determine the forecast devedop in the years to come. The work
shows a prognosis of future development of the comgs.



2. Objectives of thesis and methodology

Main objective of this thesis isthe evaluation of development in passengers
transportation in the Czech Republic. The fact is that the nundfgrassengers in the
airline industry is continuously rising with smaiblatility caused by 9/11 tragedy and
2007-2008 economic crisis. It shows that the arlimdustry is very perspective and the
evaluation of this sector has great value addectsFae that the demand from the side
of passengers is increasing, on the other handtice of tickets are pushed by the
companies lower with smaller profitability to fdlfithe increasing demand by
passengers. Time series shows clear increasingl twdnch is affected by many
variablesOn the basis of the time series analysis the evati@n is presented.

Partial goal is tapprove that all the selected variables significaiyt affect number
of passengersAll the variables - GDP, crude oil prices, initat rate and air ticket price
- are significant in the airline transportation uistty. Hypothesis is thatll the variables
significantly affect the number of passengets

Partial goal of this thesis is fond the most affecting variable of increasing treml in
passengers transportation By the evaluation of the relationship betweenséhe
variables on the base of time series shows usdheection between therklypothesis
is that the most affecting is price of crude oil.

Other partial goal ithe prognosis of the future development of the airthe companies

in the Czech Republic. The main indicator is thenbar of passengers. Prognosis is
based on the variables mentioned above. Explohiggdroblem from wide variety of
aspects helps to better understanding of the trientttés sector of industry and transport
services.Hypothesis is that the future development of airlie companies will be
positive.

Data for analyzing are gathered from Eurostat, @ztatistical office and Ministry of
transport. The variables GDP and inflation rate evebtained only for the Czech
Republic to keep the statistical reliable data. yOtthe prices of crude oil are
international. Number of passengers is only for@zech companies as well as the air
ticket price. Distribution of data set is monthlprh 01/2005 to 06/2010. Variables —
ticket price and GDP are indexed data by metho€ludin index - Coefficient of the
growth (Index = Percentage change on previous @grio

Analysis starts with the time series with lineandtion to show the trend. Equation with
linear function will be stated to next prognosisnpuitation. Another time series with
higher quantity shows the linear trend functiondshen all monthly data from years
2005-06/2010. Creating equation of linear functwith the value of confidence level
will be stated.

Coefficient of variance shows homogenous or nondgenous data. Table with
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variable of coefficient shows if percentage is lofivhe number is low it is sign of
seasonality which has to be proved or disprovedthi®y autocorrelation function.
Computing the correlogram clearly shows if the emslata set has the seasonal
tendency or not. If does the sinusoidal patterrukhbe visible.

Precursor to modeling with regression helps witk thata exploration — creating
scatterplot matrix, to search for a linear relastop with the dependent variable.
Correlating matrix shows relationship between \[des, but not together. Significance
level and R level observe which variable and hoe @orrelated to each other. Find
perfect correlation (1) or no relationship (0). Ebxp the increasing association or direct
association. By using the Pearson correlation coatjpm helps to find out the
significant value which has to be lower than valB€® to be significant. Regression
analysis is done with the scatterplot matrix; npldti regression model helps to
understand the correlation matrix and prove or rdigp the significance level in the
correlation matrix. Also regression model shows tlogvvariable predicts the dependent
variable. The multiple correlation coefficients shall the association among the
variables together. Observing the ANOVA model sdythe model is tight and well
modeled, or not. From the coefficient table camiake the equation for prognosis. If
there is any value with significance level higheart .500, than the regression model
must be remodeled without that variable which hgsifsicance number higher, because
the variable cannot be considered as a signifiddigfher accuracy is achieved by the
remodeling of previous model except excluded véeialesting homoscedasticity shows
a liner relationship to prove that there is no@esiviolation in distribution. As well it
helps with measuring the fit of the Pearson coeffic If linear data are confirmed
computing the autocorrelation of standardized resglwith lag number helps to better
understanding the standard deviation between nueniddso the test of normality is
used for understating the data character — if deganormally distributed or not. At the
end prognosis is made. If estimated data matchrehairements the equations done
before are perfectly suitable, if not, ARIMA modeglused for forecasting.



3. Literature Overview

An important part of industry as a whole is airlindustry. The industrial boom in
early 1900s helps airline industry to became on®imost exciting industries ever. Not
only in recent years but for decades is airlineustdy in constant growth, despite a
slight deviation in some years.

3.1 Industry introduction

“On 11 September 2001, one Boeing of American A@d and one of United Airlines
were diverted by terrorists to crash on the Twinv@s in New York City, and a third
Boeing of America Airlines was diverted to crashtbe Pentagon in Washington. For
security reasons the North American air space wased for the next five days. The
revenue passenger kilometers (RPK) and the availsddt kilometers (ASK) are two
relevant market indicators to understand the impaictthe crisis on the air-line
industries. The indicators refer to the transaitaimaffic generated by European carriers
to North Atlantic destinations; they are seasonaliyusted and observed as a year-to-
year index.

Before the terrorist attacks, the RPK between Eeigopd North America had

a zero growth, afterwards RPK dropped significamlyOctober (-26 percent) and
reached its lowest point in November (=33 perceflle European carriers’ reacted to
adjust their capacity in November (=15 percent)teAfards the capacity reduction
continued until January 2002, when it reached theest point of the crisis (-26
percent).”! This approves the fact that there are some suabgidiffects which are
connected to the volatile numbers from some years.

Regional differences are important factor for fasng or prediction future values of
selected variables. World is becoming more mololéhe importance of the differences
and variables which affect the trend is high. “pitss some regional differences, the
forecast indicates that the world will continue lecome more mobile. This creates
enormous opportunities but also presents someetrtgds. In five years we need to be
able to handle 800 million more passengers and IRiion more tonnes of
international cargo. To realize the economic gropdtential that this will bring, we will
need even more efficient air traffic managemempaat facilities and security programs.
Industry and governments will be challenged to wiodether even more closely,” said
Giovanni Bisignani, IATAs Director General and CEQ®he shadow of the global
economic recession is expected to remain over pdrtee industry for some time to
come. Sluggish growth rates in Europe and North Agaeare not only the result of
being mature markets. Lingering consumer debtsh higemployment and austerity

1 CENTO, Alessandrolthe Airline Industry : Challengesin the 21st Century. Italy : Physica-Verlag
Heidelberg, 2009. [50/184 p. ] ISBN 978-3-7908-2@87
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measures will dampen growth rates,” said Bisignémternational passenger numbers
are expected to rise from 952 million in 2009 t8 hillion passengers in 2014. This 313
million traveler increase reflects a compound ahiguawth rate (CAGR) of 5.9%. The
fastest growing markets for international passengsfic will be China (10.8%), the
United Arab Emirates (10.2%), Vietnam (10.2%), Maila (10.1%) and Sri Lanka
(9.5%). By 2014, the top five countries for intefomaal travel measured by number of
passengers will be the United States (at 215 millan increase of 45 million), the
United Kingdom (at 198 million with an increase 88 million), Germany (at 163
million with an increase of 29 million), Spain (128illion with an increase of 21
million), and France (111 million with an increaske21 million). Domestic passenger
numbers are expected to rise from 1.5 billion i02@ over 2 billion in 2014. This 488
million passenger increase reflects a CAGR of 5.C%ina will record the highest
CAGR of 13.9% and contribute an additional 181 innillpassengers. Other countries
with double digit growth include Vietnam (10.9%}uBh Africa (10.6%), India (10.5%),
and the Philippines (10.2%). By 2014 the five latgmarkets for domestic passengers
will be the United States (671 million), China (3@8lion), Japan (102 million), Brazil
(go million) and India (69 million).

This is the World trend, and as it general true tilaat happened in the World, trend is
copied one way or another by other continents.okotlg paragraph clearly confirmed
this statement: “International freight volumes axpected to grow at a CAGR of 8.2%
over the forecast period. Excluding the impacttd tapid post recession rebound in
2010, for the 2011-2014 period, the consensus foewir freight is that it will stabilize
at 5% CAGR. This is slightly below the forecasbwth in world trade (6%) suggesting
a still conservative outlook after the recessioackhand possibly some loss of market
share to sea shipping.The top five fastest growmernational freight markets over
2009-2014 will be Hong Kong (12.3%), China (11.7%)etnam (11.4%), Chinese
Taipei (11.3%), Russian Federation (11.0%). By 2ahé largest international freight
markets will be the US (8.8 million tonnes), Hongrg (5.4 million tonnes), Germany
(4.4 million tonnes), Japan (4.4 million tonnesdadhina (3.8 million tonnes). The
volume growth expected in China and Hong Kong adtount for a third of global
volume growth over the period to 2014. Asia Pasifinternational passenger demand is
expected to grow 7.6%. By 2014, China, Japan andgHtong will be the biggest
international passenger markets in the region, @hima being the largest international
and domestic market in Asia. The region will sée thighest growth rate for
international freight at 9.8% with Hong Kong, Jap@&hina, South Korea, and Chinese
Taipei comprising the region’s top five marketseTMiddle East is expected to have the
fastest growth rate at 9.4%. The UAE, Kuwait, Jardall be among the top 10 fastest
growing countries, with the UAE ranked 7th for mational passengers at 82.3 million.

2 The International Air Transport Association (IATEnline]. 2011 [cit. 2011-03-20]. Industry Expe®&80 Million
More Travelers by 2014 - China Biggest Contribudenilable at WWW:
<http://www.iata.org/pressroom/pr/Pages/2011-0D24&spx>.
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International freight demand will grow 8.1% as @t links to and via the region
continue to develop. The UAE will lead the regidvandling 2.7 million tonnes of

cargo. Europe: Europe will see international pagsemlemand growth of 4.7%. The
United Kingdom, Germany, Spain, France and Italyf vamain among the top ten
largest international passenger markets. Inteynalifreight demand for the region will
grow 6.5%, with Germany, the UK and the Netherlaledsling the region in size. The
Russian Federation will see the fastest growth o&t#1%™ Not only continents and

whole countries affect the airline industry, butimhathe important variables such as
GDP, crude oil and etc.

If there is relationship between GDP and airlindustry, there would be a strong
relationship between crude oil price and airlinéustry too. As its shown in this
quotation : “It's happening again: airline fuel toare creeping up, and it's going to put
US airlines in another crunch. The price of crudéwefly rose above $100 a barrel on
the New York Mercantile Exchange Wednesday befackng the day below the century
mark. Although unrest in Libya, Egypt, and othertpaf the oil-rich Middle East can
cause a supply panic which can help drive up theemf futures, analysts continue to
cite the increased buying power and high demandpétroleum for the burgeoning
middle class of fast developing nations such agladd China. Although 2010 proved
to be a banner year for airline profits after adisous 2009, the price of oil remains the
looming specter over future success in this ingustrrazor thin margins and cutthroat
competition. The last time the price of oil crepen$100 a barrel during March of 2008
still looms fresh in the minds of many, claimingrsed (albeit small) carriers such as
Aloha, ATA, and Champion within the month, mostl{irgy fuel costs (Among the not-
so-storied was Columbus based Skybus). By the 0@D2 fuel had eclipsed labor as
the largest single expense for any air carrierifamease of a single cent per gallon of
fuel can increase an airline's yearly fuel billthee tens to hundreds of millions of
dollars, depending on size.. Although airlines hetvanged their business structure since
2008 to better withstand fuel cost volatility, fugt increases in the fuel bill could
adversely affect the fortunes of less favorablyitpoeed airlines as 2011 progresses.
Passengers can certainly count on higher fardsy filights, and increases in airline fees
as airlines struggle to make up the differencenérgy prices continue to elevate.”

Other effects have affected the airline industityere are more variable which needs to
be included. As following paragraph states : “Tdexline in passenger and freight
traffic growth was primarily due to the Reductiangconomic growth across all regions
of the world. The trend in real Gross Domestic picid GDP) significantly changed
from a growth of 2.9% in 2008 to an estimated dheclof 0.8% for 2009, impacting

% The International Air Transport Association (IATEnline]. 2011 [cit. 2011-03-20]. Industry Expe®&80 Million
More Travelers by 2014 - China Biggest Contribuderilable at WWW:
<http://www.iata.org/pressroom/pr/Pages/2011-02&spx>

* Www.examiner.com [online]. 2011 [cit. 2011-03-2R]sing fuel costs could thin airline herd in 2011.
Available at WWW: <http://www.examiner.com/airlimedustry-in-national/rising-fuel-costs-could-thin-
airline-herd-2011>
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traffic across all regions. The decline in passengafic for 2009 would have been
greater than 2% had it not been for the significamprovements in traffic growth
observed in the latter part of the year. This wastpronounced in the case of domestic
traffic rowth which improved significantly in thererging economies of Asia and Latin
America in the latter part of 2009. The arrest eflothing domestic traffic growth rates
in the largest domestic market, i.e. North Ameradap ontributed to the severity of total
passenger traffic decline being limited to aroufél id 2009. After a decline of about
0.8% in 2009, the GDP is expected to recover ir0281d is projected to grow at 3.9%;
accordingly, ICAO has forecast the world trafficgimow at about 3.3% in the same year.
“> So the GDP is one of the variables which are ribéulde observed with the research
and the evaluation of the airline industry.

Hypothesis states that the chosen variables afi@ober of passengers, but some other
factor must be included as the regulations, agra&srend other boost from the EU to
“kick-up” the industry after crisis in 2008. Confirby this paragraph: “The European
Commissions has estimated that the open skies ragrgewhich came into effect
between United States and Europe in March 2008lealll to a 50 percent increase in
transatlantic passenger numbers within 5 yearshewayh quite how the palpable sense
of euphoria surrounding announcement of this eséirshould sit with the same body’s
environmental agenda, the implications on whichedhen profitable long-term air
transport growth, is not cleat.Increase in transatlantic passengers numberestf
the European market too. The IATA states is clead anderstable : “The industry
consensus forecast released by the InternationalTAinsport Association (IATA)
indicates that by 2014 there will be 3.3 billiom &avelers, up by 800 million from the
2.5 billion in 2009. By 2014 international aviatienll handle 38 million tonnes of air
cargo, up 12.5 million tonnes from the 26 milli@nhes carried in 2009. China will be
the biggest contributor of new travelers. Of thé® 8dillion new travelers expected in
2014, 360 million (45%) will travel on Asia Pacifioutes and of those 214 million will
be associated with China (181 million domestic &3l million international). The
United States will remain the largest single copntarket for domestic passengers (671
million) and international passengers (215 millidh)

More interesting market for us is of course the mdrket and exactly in the Czech
Republic. Ministry of Transport doesn’'t neglect tdety to include this point in
Transport Yearbook of 2009 : “Air transport infrasture as the most important
investment in the air transport infrastructurediel 2009 we can quote the buyout of the
seat building from the Czech Airlines and buyout lafds predominantly for the

5 ANNUAL REPORT OF THE COUNCIL. Montreal, Canada tdmational Civil Aviation Organization, 2009. [
p.]. Available at WWW: <http://www.icao.int/icaordts/9921/9921_en.pdf>. Doc 9921.

® HOLLOWAY, Stephen, Straight and Level — Practiéaline Economics 3 Edition. Ashgate Publishing
Limited 2008, [p.l00/212.] . ISBN 978-0-7546-7256-2

" The International Air Transport Association (IATRnline]. 2011 [cit. 2011-03-20]. Industry Expe&80 Million
More Travelers by 2014 - China Biggest Contribudenilable at WWW:
<http://www.iata.org/pressroom/pr/Pages/2011-0D2&spx>.
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construction of a parallel Praha Airport runway.fAsas the expenditures in repairs and
maintenance are concerned, the most important was the repair of runways and

taxiways on the same airport. As far as air trartspa2009 is concerned, the number of
passenger carried as well as the transport perfareneontinued in their growing trends

and even a moderate increase in the growth pacédes registered in comparison to
the preceding year. In 2009, the interannual iregea the number of passenger carried
was 2.8% and 5.4% as regards transport performanpassenger kilometers. The

number of passengers handled at the Czech airgectsned in 2009 on an interannual

basis by 8.4%, and it was for the first time aidong-time continuous growth, thereby

achieving roughly the 2006 levef”

Not only whole Ministry of Transport, but the biggeairline company in the Czech
Republic — CSA, confirms the following trend memgéd above in paragraphs.
Quotation from Annual Report approves the worldwidad. “The new Czech Airlines
winter flight schedule comes into force toady.itJrthe Airline is primarily boosting the
number of flights to destinations that are in BEast&urope, and rationalizing
connections to areas that are noting smaller pgeselemand. During the winter flight
schedule, i.e., from 25 October 2009 to 27 March02@zech Airlines, in association
with its partners, will offer scheduled flightsaaotal of 138 destinations in 46 countries
around the world. In charter carriage, Czech Aa$ will offer brand new destinations,
such as the Colombian island of San Andrés, ancéridbin north-west Costa
Rica.During the winter flight schedule, Czech Aids will intensify the network of its
flights, primarily to Eastern Europe. The numbéfflghts to Moscow, in particular,
will increase. Czech Airlines offers three dailiglits to Moscow and another one in
code-share cooperation with Aeroflot. In additifiights to Yekaterinburg, Rostov-on-
Don, and Minsk will be boosted, as well as to boththe Caucasian destinations -
Thilisi and Yerevan. Also flights to Beirut, Batora, Bologna, and Ljubljana will be
boosted, especially during the so-called wintehtsgason.*

All articles and books quotation approved that ¢évaluation of development of the
airline industry in the Czech Republic is greatntiketo observe, suitable for more
extensive research, and approves or disapprovesd stigpothesis which has a great
value added of this work. Airline industry has bemn the rise for a long time and
valuable evaluation of the development becomesyremaportant business commaodity.

8 Transport Yearbook Czech Republic 2009. RNDr. gatlova, CSc., Ing. Milan Brich. Prague :
Ministry of Transport, 2009. [17-18/164 p.] Availakat WWW: <https://www.sydos.cz/cs/rocenka-
2009/index.html>. ISSN 1801-3090.

¥ Www.csa.cz [online]. 2009 [cit. 2011-03-22]. Czech AirlinesiWBoost Its Scheduled Service to Eastern Markets
the 2009/2010 Winter Season . Available at WWW:

<http://www.csa.cz/en/portal/company/news/news b tz_data/tz_25102009.htm>
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3.2 Aeronautical history in the Czech Republic

Development of civil aviation clashed with much Wiea impact than military actions
did in First World War, because after the war theas no model for aviation industry at
all such is in these days. More difficulties thanssmg model were international
politics.

Inadvertently European nations made all possiblstamtes to avoid progression of
aviation on Europe. Regulations could be seerstrofi Paris Convention in article 1 and
article 2.

“The High Contracting Parties recognize that evieoyver has complete and exclusive
sovereignty over the air space above its territéfgr the purpose of the present
Convention, the territory of a State shall be ustterd as including the national
territory, both that of the mother country and loé tcolonies and the territorial waters
adjacent thereto™®

“Each contracting State undertakes in time of peacaccord freedom of innocent
passage above

its territory to the aircraft of the other contiagt States, provided that the conditions
laid down in the present Convention are observed.

Regulations made by a contracting State as to dnisgion over its territory of the
aircraft of the other contracting States shall bgpliad without distinction of
nationality.™

Simply it was sad that complete and exclusive sigaty has every state over their
airspace and its territory. Czechoslovakia agreedjdin Paris Convention, but
surrounding states except Poland did not and thathy they restrain the development
of the aviation and the airline companies in Eurdpe in the very first years only the
French company “Cidna* operated in aviation transport in Czechoslovakiam home
transport companies, “CSA” is the oldest. It waglelsshed on 6 October, 1923 from
military transport division.

3.3 Considering the factors

Considering factors which are crucial for choossegvice, there must be a split between
two groups - costumers and the companies. Botlvemeimportant. Costumers use the

19 Convention Relating to the Regulation of AeriaMmtion Signed at Paris, October 13, 1919, Article
1 CIDNA - Compagnie franco-roumaine de navigatioriere
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services provide by the companies. “The three factmntributing to this measure
illustrate how an airline can increase its aircptiductivity by pursuing one or more of
the following strategies: Increase the number afhflidepartures per day with the
existing aircraft fleet, by reducing turn times amddy increasing the operation of flights
at off-peak departure times. 1. Increase the aeestape length for the aircraft fleet, by
choosing to fly longer-distance routes and redutimegnumber of flights operated on
short-haul routes. 2. Longer stage lengths carease both aircraft productivity and
aircraft utilization (block hours per day). 3. Iease the number of seats on each aircratft,
by removing first- or business-class seats in faf@onore economy-class seats and/or by
reducing the “seat pitch” or distance between ajaows of seats.”

As the number three clearly states, there is castsimeed to choose between quality or
price. That is why the types of transport are disted into four different groups of
transport.

3.3.1 AirTaxi

AirTaxi is individual air passenger transport. Marlosely — it is a special kind of
transport designated for small group of people, ttpobecause for its financial
costliness, which a majority of them lease thererdircraft. This service is widespread
among the business community. As is quoted from rtfagketing poster from one
company: “AirTaxi is being used worldwide not orlby top managers, sport stars,
celebrities and pop-stars, but by all those whorepate speed, freedom, flexibility,
privacy, confidentiality and comfort more than sayimoney by using standard airlines.
Our client always rents the whole plane, therefbrg up to you if you prefer to travel
alone, with your business partners, friends or withr family. Forget tiring waitings,
delays, flight cancellations, connecting flightslasther ways of wasting time. Check in
at the airport is carried out separately and irfigpemce. Our staff will take care of you
from your arrival to the airport till the terminati of the flight.*2

But not only the business clients rely on AirTax@nsces, but also the rescue
component, including police and emergency, whiah \ary important for the stable
functioning of the state.

3.3.2 Charter

Charter tickets are cheap tickets to charter fightsually operating in the popular
tourist destinations. Charter flights are filled bgvel agencies and their customers.
Flights take place outside normal schedules. Tragency for its clients leases the
whole Charter plane and flies outside the reguights. Sometimes it may happen that
the travel agency does not fill the whole plane] arill offer the remaining seats to

12 Silesia Air - private jet service, air taxi semifonline]. 2011 [cit. 2011-03-19]. Silesia Air Fiyate jet
service, air taxi service. Available at <http://wwsilesiaair.cz/en/index.php>.
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other passengers. Offering the remaining seatseziuce final price of the flight ticket
significantly. But sometimes may happen that tlavel agent fails to fill the entire
plane, and will offer the remaining space to othassengers. They can get a cheaper
ticket without necessity to buy whole package ttvam travel agency. Charter flights
are available generally to popular European detsting, i.e.. Tourist centers in Spain
and the Canary Islands, Greece, Portugal, Italgnée, Bulgaria or Croatia. Many
Charter flights to Egypt, Tunisia, Turkey, and,addition to more distant destinations
such as Cuba, Brazil, the Dominican Republic, @&nka and the United Arab Emirates.

The question is whether the currently tense sibnati the country to which tourists are
significant economic benefits, such as Tunisia, @E@nd Libya, where the long run
citizen riots will calm. The current complicatedtugsition does not help Airline
companies which are specialized to Charter flightsaround the world. The situation
varies each day, but as is clear from the repbesdne of the largest travel agencies in
the Czech Republic - Blue Style - option on curténgat to airlines to harm the demand
for the popular charter destinations of the costsnmand travel agencies is certainly
there.

To the problems mentioned above travel agency Btge declared a following
statement: “CK Blue Style reports that temporaslispended charter flights to Egypt
will be implemented, starting from February 19, 20tinchanged. We are in constant
contact with our foreign partners and our delegetésyypt and the situation is carefully
monitored every day*®

3.3.3 Low-cost

Low-cost airlines, No frills (Extra things that aasglded to something to make it more
pleasant or more attractive, but that are not rsecg$), low-cost, low fare or cheap

airlines, all are names that characterize for thapganies offering very attractive ticket
prices. One type of Low-cost is the company whiak deal with other company to sell
rest of the free places in the plane with someadistto filling whole plane and is use to
sell tickets to European flights operated by congmmproviding regular flights.

Other type is virtual low-cost which is not unliigghe most of the companies. The best
example is surely defunct Click4sky which will besdribe in following paragraph.
High risk of this sector is confirmed by the highnmber of companies which are based
on the market come and go.

13 SITUACE V EGYPTE. Lenka Berberi. Prague : Blue Style s.r.o. , 201p.]. Available at WWW:
<http://lwww.blue-style.cz/tiskove-centrum/aktuasiibace-v-egypte-15-2-2011/>.

14 cambridge University Press. Cambridge Advancednass Dictionary. Italy : LegoPrint S.p.A., 2008.
[575/1647 p.] Third Edition. Available at WWW:
<http://books.google.cz/books?id=fyW5QgAACAAJ&dq=Blridge+Advanced+Learner's+Dictionary>.
ISBN 978-0521-858045.
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Click4Sky was a subsidiary of Prague-based flagera€SA Czech Airlines, marketed

by its parent as "virtual low-cost airline". It usé¢o sell tickets to European flights
operated by CSA Czech Airlines. Unlike most otloev-cost airlines, Click4Sky did not

operate any flights - instead it was being usea asarketing brand in order to sell
unsold seats on existing CSA flights. Thereforack@iSky offered full service - free

refreshment etc. In addition, the airline usededib all seats at a fixed price and it was
not possible to buy one-way tickets.

“Click4Sky is selling tickets on flights to 34 Eynean and African destinations from its
Prague hub®®

This service has been stopped in November 200@rfaunknown reason. High risk is
clearly illustrated by the number of operating @-cost airlines (104} and the number
of defunct (50%° low-cost airlines.

Very interesting is operating style of company @@lRyan Air. Although this is not a
Czech airline, ideas that company brought to thddvmarket of low-cost airlines are
very progressive. It will be shown in following paraphs.

“RyanAir become the third largest airline in the ndoby market capitalization. Chief
executive Michael O’Leary transformed the compamyeustanding customers need and
applying fundamental business principles to a dillbeg airline. Ryan Air was
developed into a cheap, no-frills operation, giviogstomers what they wanted —
affordable air fares. Company cut it's at every apppnity and developed a low cost
business model that provides customer vafte.”

“Aircraft cabin interiors may be fitted out with mimum comforts, dispensing with
luxuries such as seat-back video screens, reclseats and blinds; some airlines choose
to carry advertising inside the cabin to increasenue*®

Many of these progressive methods are now in uséhéyCzech low-cost company
called Smart Wings.

15 Czech Airlines Annual report 2009. Prague : Cz&icines, 2009. [60 p.]. Available at WWW:
<http://www.csa.cz/en/portal/company/news/vyrocrazgy.htm>.

18 wikipedia.org [online]. 2011 [cit. 2011-03-19]. @gory:Low-cost airlines. Available at WWW:
<http://en.wikipedia.org/wiki/Category:Low-cost_laies>

" DRUMMOND, Graeme; ENSOR, John. Introduction to keding concepts . London : Elsevier
Butterworth-Heinemann, 2005. [101/283 p.].. Avaitat WWW:
<http://books.google.com/books?id=Th54pUFEo6EC&adrelduction+to+Marketing+Concepts&source
=gbs_navlinks_s>. ISBN 0-7506-5995-5.

18 BBC NEWS [online]. 2011 [cit. 2011-03-19]. Ryan4i cut frills further'. Available at WWW:
<http://news.bbc.co.uk/2/hi/business/3489761.stm>
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3.3.4 Regular

Regular flights are more expensive than chartéhss is because the regular lines are
available long-term or over time, whether in a nprdr maybe selected days a week.
Regular flights are equipped with all comforts apiek between the first and second
class and next high standard services, as in atstior charter flights are disregarded.

3.4 Basic characterization of Czech airline companies

These days companies provide transport connectimnsost European capitals and to
the other cities all around the world. In the Cz&dpublic there are 13 airlines at the
present time - ABA Air, ABS Jets, Central ConnedtliAes — CCA, CSA, DSA,
Grossman Jet Service, LR Airlines, Silesia Air,v8il Air, Smart Wings, Time Air,
Travel Service and VAN AIR Europe. From which comp&SA is one of the regular,
SmartWings among low-cost, Travel Service, Cen@ahnect Airlines, VAN AIR
Europe and the rest of the charter the AirTaxi.

3.4.1 ABA Air

The company ABA Air was founded in 1996, to suppema branching network of
Earth's assistance services. It is considered dsdi Company’s goal is to deliver the
speed of intervention, to save human lives in adateger and at the same time to carry
the wounded from the whole of Europe. In the seatitere are at least three rescue
flights a week. Events of 11 September 2001 gasteoag financial blow, and therefore,
in 2002, the company was reduced

3.4.2 ABS Jets

ABS Jets is an internationally jet operator withsdm at Prague Ruzyne Airport and
Bratislava Airport. ABS Jets was founded in 2004npany belongs to AirTaxi. One of
the newsletter is informing that: “ABS Jets is anfethe few companies in Central
Europe, which has financial and human resourcesipport and introduce systems that
require the operation of aircraft at the highesels of safety and protection®”

ABS Jets received the "Best Company in the fieldwétion Business Jets" in 2009 by
the prestigious magazine “Overseas Living”. Otheizgs are stated from official
internet pages. "Valuation of Overseas Living magais certainly a great pleasure for
us, because it reflects customer satisfaction aithservices’

19 ABS Jets [online]. 2011 [cit. 2011-03-19]. ABSsJee zkratce. Available at WWW:
<http://lwww.absjets.cz/cs/o-nas/abs-jets.php>.
20 ABS Jets [online]. 2011 [cit. 2011-03-19]. Oérha certifikaty. Available at WWW:
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3.4.3 Grossman Jet Service

Grossman Jet Service was set up in the Czech Reput004. The company operates
its business all around the world as the AirTaXPrivate flights are all direct,
eliminating layovers and baggage transfers thatoftan double travel time. There are
thousands of smaller airports all over the worlak thig airlines don't have access to on
contrary to business jet§"”Apart from Executive Charter Flights the compargoa
offers Aircraft Management, Brokerage and consulgeservices.

3.4.4 Silesia Air

Silesia Air was founded in 2002. The company cotredes on individual air passenger
transport, mainly is considered as AirTaxi. Homeédas in Prague Ruzyne Airport.
“Typical destinations are airports in Europe, Afiédsia, the Near East and the Middle
East? according to the website.

3.4.5 Silver Air

Silver Air Company was founded in 1995 to providervgces in civil aviation,
particularly in the field of aircraft maintenancéming charter companies. In 2004
Silesia Air began to fly in Italy for the companyiMiner. In 2009 was cooperation
terminated because of the inslovence of Minilineatest reports say that this season
starts with new operations in Bulgaria on the &tMarch, 2010. “Our aircraft on routes
will operate between Sofia, Skopje, Tirana and BasaFive Times a week*But still

is consider as AirTaxi mainly. The company is imeithlly also engaged in commercial
air transport, aerial work, and aircraft maintereanc

3.4.6 Time Air

Time Air was founded in 2001. The aim was to offez European market services to
clients who recognize the value of time and decittedasily obtain a highly efficient
manner - using commercial aircraft. Company is gigelcas AirTaxi.

<http://lwww.absjets.cz/cs/o-nas/oceneni-certifikattp>.
21 Grossman JEt Service [online]. 2011 [cit. 2011-03-21]. About Us. Avdile at WWW:
<http://www.grossmannjet.com/en/about-us>.

Silesia Air - private jet service, air taxi serviomline]. 2011 [cit. 2011-03-19]. Silesia Air -ipate jet
service, air taxi service. Available at <http://wwsilesiaair.cz/en/index.php>.
% Silver WEB [online]. 2011 [cit. 2011-03-19]. Fevovds about us. Available at WWW:

<http://lwww.silverair.cz/index.php>.
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3.4.7 Travel Service

Travel Service a.s. is the Czech airline with @&sib in Prague. It was founded in 1997
and now is a part of Unimex Group (significant ovaingp). Its aircraft service mainly
Charter flights for tour operators and currentlyisitthe largest charter carrier in the
Czech Republic. The company also has a folder dbeduled air transport, low-cost
brand Smart Wings, which has been in service sibd@84 by several European
destinations. In 2008, the airline carried 2.3 imillpassengers and in 2007 it was almost
2.2 millior?®. The company operates several Boeing-737-800Bweings-737-500 and
two Cessna 680. Company’s branch office is atitiperain Warsaw.

3.4.8 Central Connect Airlines

CCA is an airline based at the airport in Leos daka in Ostrava. Together with the
JOB of AIR-Central Europe, Aircraft Maintenance,RAlLogistics and Czech JOB

Connect Airlines is a member of a group of CCG (€#rConnect Group), which shares
links to financial companies Geofin, a.s. in Ostrav

Since summer 2009 it has begun to operate seafligha$ from Ostrava to Split and

since June 2010 from Brno to Zadar. Since Octol®d0zhas CCA launched regular
flights (shared with CSA) to German Leipzig.

3.4.9 Smart wings

Smart Wings is a Czech low cost airline based ag®e. This is a brand operated by an
airline Travel Service. In 2004 the company wasfted. Smart Wings is operating in a

low-cost scheduled flights to several Europeancaigy After the collapse of SkyEurope

Airlines, the company began to operate regularyerto Paris (some days 3 times a day)
and Rome (once a day) but major part of businetgisow-cost. As its main hub Smart

Wings is using the airport Prague-Ruzyne, airperBudapest, Hungary Ferihegy. As

well Brno and Ostrava are in use.

3.4.10 CSA

The company of the Czechoslovak State Airlines,c8zrlines (CSA) was founded in
6. October 1923. Despite the many problems thaewaused in the 90 years in this
decade of economic difficulties and political irdhces, CSA is ranked in the world and
particularly the European air transport of the legdcompanies in terms of quality,
frequency, and transport security. CSA acquirectaent years a number of awards, both

24 Annual Report of Travel Service 2007. Prague v@t&ervice a.s., 2007. [12/45 p.]. Available at
WWW:
<http://lwww.justice.cz/xqw/xervlet/insl/getFile Aisa. @sICis=100384921&listina. @rozliseni=pdf&listin
a.@klic=a4537d927ad266eb7a33791365e3cf48>.
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directly from passengers and from prestigious im@8onal organizations, journalists and
other air evaluation of important subjects (Bestie on the Czech market ranked by
company TTG Czech Republic, and also won the B&dnA in Central and Eastern
Europe).

CSA's main business activity has always been aepgss on scheduled airlines. And it
is confirmed by following quote from Miroslav Dvdta- Chairman of the board of
Directors and president of Czech Airlines. “CzedHiBes will continue to increase its
focus on its core area of business activities, lezgair transport® In addition, the

increasing weight and irregular shipments of séedatharter and freight and mail. CSA
is one of the traditional airlines, which are irasmgly competing with low-cost airlines
they receive each year a greater proportion ofttt@ volume of air transport. The
problem is trying to CSA in 2007 deal own low-cestual company called Click4Sky.

After the joining Czech Republic into the Europebmion, CSA a approaches
completely a new market, managed to pass the atierral quality and safety audit
IOSA(the IATA Operational Safety Audit). In July @, CSA, in collaboration with the
Russian airline Aeroflot has extended the rangeooimon destinations in the Russian
Federation (Irkutsk, Kemerovo, Omsk, Barnaul).Ha same year, the CSA have shown
for the first time in history to carry a record Sillion passengers. According to a
survey of the International Airline Transport Assdion IATA in 2006 belonged to
passenger satisfaction with the services of Czedimés to the highest in Europe.

Today is company flying to 66 destinations inclgdihseassonal.

The year 2003 was significant due to the CSA cergnud laying the foundation stone
of CSA Cargo, which took place in February. It vagened in January of the following
year. The economic difficulties of this terminalusad in sell of it in four years later.
Following statement confirms the difficulties withe CSA Cargo: “Czech Airlines
general meeting in early August finally approve@ thale of the cargo terminal at
Ruzyne airport. The purchaser is Central Europeandiihg (CEH), which offered the
highest price on the electronic auction. Sale teahis part of the curative treatment of
CSA. According to unofficial reports, the proceddsn the sale of the cargo terminal at
Ruzyré be CZK 763 million, while its 750 million constriimn cost. According to the
CSA president Radomir Lasak cargo terminal was méwky utilized capacity and
bound investment funds without generate adequatétprand free cash flow. CSA
capacity building was used only about half full afmbt able to assess your own
investment in cargo terminal as its efficient uSe."

% Czech Airlines Annual report 2009. Prague : Cz&iclnes, 2009. [4/60 p.]. Available at WWW:
<http://lwww.csa.cz/en/portal/company/news/vyrocréxy.htm>

% videozurnal studentzurnalistiky FSV UK [online]. 2007 [cit. 2011-03R CSA prodava cargo.
Available at WWW: <http://videozurnal.fsv.cuni.cafolina.php?id=669#667>.
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3.4.11 LR Airlines

LR Airlines story is interesting; the company wasirided March 12, 1997 by famous
Czech entrepreneur AleS Buksa, who is in the sudmmons of many Czechs as a patron
LR Health & Beauty Systems. Company is called Agldespite only use is as AirTaxi
and mostly only for AleS Buksa. Company owns omig @ircraft "Lady Racine" (Type
410 UVP-E). "On board the Lady Racine, we expest-tilass facilities associated with
a first class service. The eight luxurious and aotable chairs you can really enjoy the
flight. Exclusive and always fresh meals are seedhina at the mahogany tabfé.”

3.4.12/AN AIR Europe

VAN AIR Europe was founded in year 2004 and it msawrline based at Brno-Turany.
VAN AIR Europe uses only one favorite type of adftr Let L-410 Turbolet.

3.5 Methodological background

3.5.1 Quantitative research

At first must be mention what the research is. Bg tefinition from the lectures of

Empirical Research in Economics is stated: “Reseascgathering, processing and
interpreting data; then intelligently and cogertdmmunicating the results in a report.
Research is process of systematically acquiring tiatanswer a question or solve a
problem. Set of easily understood procedures. 8tieemethod: approaches a research
problem without any preconceived answers to avaidjestive bias. Research

methodology refers to the steps involved in a giegproach preparing operational
definitions forming hypotheses and theories appjygnalitative or quantitative method

of data analysis®®

Than to describe what quantitative research is. @rplanation is: “Explaining
phenomena by collecting numerical data that aréyaed using mathematically based
methods (in particular statistics)’And second is confirm the previous one — “Research
strategy that emphasizes quantification in theectibn and analysis of dat&d®

2" Samuraj.cz [online]. 2007 [cit. 2011-03-20]. Bukad_ady Racine - odvaz za 66 miliokorun.
Available at WWW: <http://www.samuraj.cz/clanek/saka-lady-racine-odvaz-za-66-milionu-korun>.
28 SOBROVA, LenkaEmpirical Research in Economics [online]. 2011. Prague :CULS. 2011 [cit. 2011-
03-22]. Research, Study materials froffiyar of AEM.

29 MUIJS, Daniel Doing quantitative research in education. London : SAGE Publications Ltd, 2004.
[1/228 p.] ISBN 0-7619-4382-X.

30 SOBROVA, LenkaEmpirical Research in Economics [online]. 2011. Prague :CULS. 2011 [cit. 2011-
03-22]. Research, Study materials froffiy2ar of AEM.
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The explanation shows us an element which is "&xiplg phenomena”. In our case is
phenomena continuously rising of numbers of passandresearch helps us to explain
defined problem which was mentioned above. Qudmiaesearch is dependent on
collected data. Gathered data are closely conn¢atéd analysis. To be able to do right
research with some value added data must be innahérm to explain a particular
phenomenon, particular goals and to prove or disphypothesis.

By the mean “selecting instruments” is stated prajgage of the statistical procedures
to obtain reliable data to analyzing. “Once you éhaelected a suitable experimental
design, you need to select or develop appropriege gnd post-test measures. This is
crucially important, as neither a high-quality esipental design nor sophisticated
statistical analyses can make up for bad measuteinejust the same way a carpenter
also needs proper tools — imagine trying to buitthawith a hammer, some nails and a
plank of wood and you will see what | mean! The sugament instruments must first of
all measure what we want them to. This is knownadglity. Secondly, our instrument
must be reliable3 In following chapters, there are some methods irsetly research.

3.5.2 Time series theory

Description of a time series is: “A time seriesiset of observations x1, each one being
recorded at a specified time t. A discrete-timeeseis one in which the set TO of times
at which observations are made is a discrete seis dhe case for example when
observations are made at fixed time intervals. {Dapus-time series are obtained when
the observations are recorded continuously oveedame interval, e.g. when TO= [0,1].
We shall use the notation x(t) rather than xt if wish to indicated specifically that
observations are recorded continuousfy.”

Basic index compute coefficients and average aoefft of the growth.(

ki = L
yi—l 33

+ kj...relation between year and base

31 MUIJS, Daniel Doing quantitative research in education. London : SAGE Publications Ltd, 2004.
[1/228 p.] ISBN 0-7619-4382-X

%2 BROCKWELL, Peter J.; DAVIS, Richard Aime Series : Theory and Methods. New York : Springer-
Verlag, 1987[1/519 p.] ISBN 0-387-96406-1.

%3 HAMILTON, James D. Time Series Analysis. New JgrsBrinceton University press, 1994. 407 p.
ISBN 0-691-04289-6.
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+ Vi...value of the measured year
+ Vii...value of the year stated as base

Coefficient of the growth:

k'=-21100 [%]
Yi1 43

Average coefficient of the growth:

Chain index compute an index and the tempo of eiro

Xt

Xr-1 4

« rT...ratio of two year T and T-1
« XT...value of T-year

3.5.3 Exploratory data analysis

“Exploratory Data Analysis (EDA) is an approach fdata analysis that employs a
variety of techniques to maximize insight into dadset, uncover underlying structure,
extract important variables, detect outliers andnaalies, test underlying assumptions,
develop parsimonious models and determine optiawbf settings®

% HAMILTON, James D. Time Series Analysis. New JgrsBrinceton University press, 1994. 407 s.
ISBN 0-691-04289-6.

%5 Engineering Statistic Handbook [online]. 2011 [cit. 2011-03-24]. What is EDA?. #lable at WWW:
<http://www.itl.nist.gov/div898/handbook/eda/sectidedall.htm>.
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Using of EDA we try to reveal possible errors ie tthata, e.g. outliners. It determines
whether parametric or non-parametric tests shoeldded in future analysis.

The Kolmogorov-Smirnov test (KS-test) determineslatasets differ significantly. KS
tests will be used if the data is greater than rem2000.

Shapiro-Wilk test determines if the null hypothesighat the population is normally
distributed, if the p-value is less than the chasgha level (confidence interval of mean
= 95%), then the null hypothesis is rejected (@me concludes the data are not from a
normally distributed population). If the p-valuegseater than the chosen alpha level,
then one does not reject the null hypothesis that data came from a normally
distributed population. E.g. for an alpha level0dd5, a data set with a p-value of 0.32
does not result in rejection of the hypothesis thatdata are from a normally distributed
population. SW tests will be used if the sample szbetween 3 and 2000.

3.5.4 Autocorrelation function

The autocorrelation function of a random processeitned as the average value of
the product of the value of the signal sampledime tt1 and the value of the signal
sampled at time t2 (where t2 = t1+dt and dt isreanément of time). Therefore, for a
process described by some value x (where x coulacbeleration or displacement etc.)
varying with time t the autocorrelation functiontigee average of x(t)*x(t+dt) for many
values of t and many values of dt.

More simplified version is “A mathematical repretgion of the degree of similarity
between a given time series and a lagged versidsalf over successive time intervals.
It is the same as calculating the correlation betwvo different time series, except that
the same time series is used twice - once in iggina form and once lagged one or
more time periods>®

Other definition is: “The autocorrelation functiman be used for the following two
purposes -To detect non-randomness in data, téifig@n appropriate time series model
if the data are not random. Definition : Given megasents, Y1, Y2, ..., YN at time X1,
X2, ..., XN, the lag k autocorrelation functiondefined as

NP~ Y) (Yas — Y)
S, (Y~ V)2

Although the time variable, X, is not used in th@nfula for autocorrelation, the

Ty =

% Investopedia [online]. 2011 [cit. 2011-03-27]. Acbrrelation. Available at WWW:
<http://www.investopedia.com/terms/a/autocorrelatsp>
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assumption is that the observations are equip-gpace

Autocorrelation is a correlation coefficient. Hoveevinstead of correlation between two
different variables, the correlation is between tatues of the same variable at times Xi
and Xi+k.

When the autocorrelation is used to detect nonamamess, it is usually only the first
(lag 1) autocorrelation that is of interest. Whiea &utocorrelation is used to identify an
appropriate time series model, the autocorrelatiwaisually plotted for many lags.”

Another useful statistical method to find out iftalaare reliable is the coefficient of
variation expresses the standard deviation ascepege of the sample mean.

3.5.5 Regression analysis

Regression analysis is observing the relationshtpvéen a dependent variable and one
or more independent variables. More specifically @inalysis helps one understand how
the typical value of the dependent variable chavgesn any one of the independent
variables is varied, while the other independentiabdes are held fixed. “Most
commonly, regression analysis estimates the camditiexpectation of the dependent
variable given the independent variables — thathie,average value of the dependent
variable when the independent variables are heétiff®

“The performance of regression analysis methogsactice depends on the form of the
data-generating process, and how it relates toetipeession approach being used. Since
the true form of the data-generating process iknotvn, regression analysis depends to
some extent on making assumptions about this psoc€hese assumptions are
sometimes (but not always) testable if a large amhofl data is available. Regression
models for prediction are often useful even whea #ssumptions are moderately
violated, although they may not perform optimalowever, in many applications,
especially with small effects or questions of céityisdbased on observational data,
regression methods give misleading resufts.”

%" Box, G. E. P., and Jenkins, G. (1976), Time Sekiealysis: Forecasting and Control, Holden-Day.
ISBN 0-470-27284-8

38 Wikipedia [online]. 2011 [cit. 2011-03-27]. Regsén Analysis. Available at WWW:
<http://en.wikipedia.org/wiki/Regression_analysis>

39 COOK, R. Dennis; WEISBERG , Sanford. Residuals lafidence in Regression : Monographs on
Statistics and Applied Probability. England : Sgen 1982. 25/240 p. ISBN 978-0412242809
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4. Empirical part

4.1 Aviation in the Czech Republic in present day

“Companies provide transport connections to mosbpean capitals and to the other
cities all around the world. In the Czech Reputiiere are 13 airlines at the present time
- ABA Air, ABS Jets, Central Connect Airlines — CCRESA, DSA, Grossman Jet
Service, LR Airlines, Silesia Air, Silver Air, Sntawings, Time Air, Travel Service and
VAN AIR Europe. From which company CSA is one of tlegular, SmartWings among
low-cost, Travel Service, Central Connect Airling8N AIR Europe and the rest of the
charter the AirTaxi*At this point it is necessary to recall some of eheinct - Air
Espe, Air Georgia, Air Moravia, Air Ostrava, Air &lla, Air Terrex, Air Vitkovice, CMA

= Cargo Moravia Airlines, CLS = Czechoslovak aelinDiscovery Travel, Egretta,
Ensor Air, Fischer Air, IDG Technology Airlines. &enumeration of the last 10 often
successful airlines completes a considerable ngkis business field. However, many
successful businessmen or companies tried to esdtabilines or made effort to become
a piece of chain which is here to ensure the anatransportation functional in all
aspects

The trend of increasing passenger numbers cleanfirms the accuracy of dealing with
the development and that prognosis of Czech aidmm@panies is correct. Long-term
statistics of the Ministry of Transportation clgacbnfirmed it. See the following table.

Graph 1: Commercial passenger air transport (Czech commerciaairlines only)

Number of passengers 2002-2009 (Czech airlines
only)
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Source: Own processing, data from Eurostat

Number of passengers has almost doubled since 20@ugh the year 2009 saw a
slight decline in passengers caused by the unfiltane of the CSA and highly volatile
prices of the tickets.

When the company's annual report for 2010 is abksijave can expect a further decline
in passenger numbers, especially because of thi@ruof the volcano Eyjafjalla in
Iceland. News from 16 April shows what damage cdise natural phenomenon.

“Airspace over the Czech Republic was closed omuldyriat 13 o’clock due to the
occurrence of volcanic ash. The largest domestodiin Prague Ruzyne was closed.
Dozens of arrivals and departures had to be camt&f

How cash flow can be affected explains The Intéonal Air Transport Association,
which said that as a result of volcanic dust tipa¢ad from Iceland to the interior of the
continent, companies record the forced loss of @@€ million dollars per day due to
airline traffic restrictions.

Not only natural disasters severely affect passengmbers, but in recent weeks also
very rampant government and military coups in tbpypar year-round resorts such as
Egypt or Tunisia. There will be strong correlatlmetween these variables.

But on the other hand, long-term statistics arey ymwerful tool and all the stats are
confirmed with the ones provided by Czech stattaffice: “Employment in airline
companies is around 0.2% share of total employnmettte Czech Republic economy,
which approximately corresponds with the situation developed countries. Air
transport, however, is constantly on the rise amavth of the number employed in the
next few years is likely to increase fast. Thisnttels supported by the expected
expansion of airport capacity — by the Europeanobnair transport in the year 2020
will be doubled compared to the year 2008. Therabarket in the Czech Republic, the
sector of air transportation employment, shoulddbeently affected. The trend in air
transport will further strengthen transportationstsoand the expansion of related
logistics services, passenger transport will ineeethe number of passengers due to
increasing household incomes (more people will aisdravel for holidays), due to a
higher intensity of international trad&”

*1 CTK. Novinky.cz [online]. 16.4. 2010 [cit. 2011-0®]1 Vzdusny prostor nadeskem je uzaen.
Available at WWW: <http://www.novinky.cz/ekonomiki&7716-vzdusny-prostor-nad-ceskem-je-
uzavren.html>.

2 Unemployment in the Czech Republic as Measureldabypur Force Sample Survey - annual averages
2009 : Employment in civil sector - Status in enyph@nt in sectors. Prague : Czech Statistical Qffice
Prague 2009. 1, Tab. 301 . Available at WWW:

<http://www.czso.cz/csu/2010edicniplan.nsf/t/06 0D28E/$File/31151031.xIs>

27



Although doing business in this branch is very edptable, its importance is clear
and this is a topic for very long discussion. Stais show a long-term increase in the
use of air transport as a solid, fast, conveniet safe means of transport, which has
certainly its strong position in future internatrraffic, with the possibility of minor
fluctuations caused by natural phenomena or civiést in the world.

Choosing companies which are characterized inséation was carried out according to
clearly specified criteria. The first criterion wad course, if we talk about the Czech
airline companies, more than 50% percent of thepamm ownership held by Czech
owners. Other investors or participants may noeeganajority stake, because they will
turn to a "foreign" companies.

There are 13 active airlines that operate at tipodi Ruzyne. They more or less affect
the overall composition of the passenger traffithe main air flow. If we look at the
statistics published for the first quarter of 201 can clearly see the absolute
supremacy of CSA Czech Airlines in the field ofeitational and even domestic traffic.
Despite all its financial capital, which is hugen- entering a strong financial group
Unimex Group this year, CSA received 10 per cembszcthe border, driven by strong
"charter” of its fleet of aircraft. There are stéhgthy discussions on the future fusion of
Travel Service and CSA, respectively. Privatizatofrthe former CSA and then fusion
with Travel Service, the next steps which depenishaily on the decision by members
of the political spectrum and of course experienoghagers of CSA, it is hard to
estimate future developments in the ownership siras of their respective companies.

Graph 2: Airlines at the Ruzyne airport by the number of passengers 1Q / 2010

Airlines at the Ruzyné airport by the
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Source: Airport Prague-annual report-company Profile Company’s 2009 - 201

Table 1: Airlines at the Ruzyne airport by the numkber of passengers 1Q / 2010

o« Travel . . British
Company CSA R easylet |SkyEurope | Lufthansa | Wizz Air |
Service Airways

SWISS

Air France

Ryanair

Rest

Total

Pasangers 1,319,600 | 285,695 149,525 142,847 120,491 102,780 69,682

69,391

69,101

60,391

513,902

2,903,405

Source: Airport Prague-annual report-company Profile Company’s 2009 - 2010

The following chart shows that the majority owndrtbe airspace over the Czech

Republic has CSA Czech Airlines.

4.2 Analysis of passengers number

Graph 3: Number of passengers 01/2005 — 06/2010 — monthlytala

06/2010 - monthly data
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Source: Own processing, data provided by Eurostat

43 COMPANY PROFILE. Prague : PRAGUE AIRPORT, 20091[Bf.]. Available at WWW:

<http://www.prg.aero/cs/o-letisti-praha/tiskove-treim/vyrocni-

zpravy/Contents/1/D52281DA7104B24BFDAD530A89222A@8burce.pdf>
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Monthly data of transported passengers are shottiagncreasing trend, despite the
trendline is linear, and level is increasing. Sienptjuation for the prognosis is:

Y = 1609 x x + 985419

Value of confidence level R(.013) tells that theuatipn is really only for trendline
purposes. Equation cannot be used for prognosis.

Table 2: Coefficients of variance

Arithmetic mean | Standard deviation| VOC
Passengers 1,039,321 268,330 25.82%
Crude oil 64.11 20.38 31.78%
GDP - index 94.71 3.18 3.35%
Inflation rate 2.75 2.03 73.80%
Ticket - index 89.10 10.15 11.40%

Source: Own processing, data provided by Eurostat

Table 3 shows non-homogeneous coefficients of tranaOnly homogenous is GDP
rate. It point to that data supposed to be seasonal

Linear line in Graph 3. is influenced by seasogatit data which is shown in next
paragraph. R squared number cannot be considersgjrdécant due its linearity and

data supposed to be more or less seasonal becauskng in summer and in Christmas
is boosted with the charter flight during the sumenad winter holidays.
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Graph 3: Correlogram — Passengers 01/2005-06/2010

Passangers

[ Coefficient
= Upper Confidence Limit
= Lower Confidence Limit
w= Interpolation Line

~ . .
_‘ 7[ ~— Interpolation Line
\ — Interpolation Line

0.54

00

ACF

==

-0.5

2l

| I T P T S S . . R T
1 2 3 4 5§ 6 7 8 9 10 11 12 13 14 15 16

Lag Number

Source: Own processing using SPSS, data Eurostat

ACF approved that the data set of number of pagsserggmong the month during the
year are strongly seasonal. Lagged periods aloagtaph is describes best as the red
sinusoid. Its exemplary seasonal variation osaihatin correlogram is at the same
frequency (sinusoidal pattern). Table Il. (See $empnts) interprets the lag value
(1,6,12) as .820, -.758, .777. Lag 1 number (.82P)esents very positive correlation.
Increase in these time series lead to proportianatease in the other time series. Lag 6
number (-.758) represents very negative correlatibich tells that increase can be seen
in one time series result in a proportionate desreia the other time series.
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Graph 4: Scatter matrix with linear line
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Source: Own processing using SPSS, data provided Eyrostat

Graph 4 shows a scatterplot matrix and observieglittear relationships between the
passengers number (dependent) and variables. &tsws in graph, most significant
distinct linear relationship is between dependamiable and crude oil.

Creating correlation matrix observes the coeffitseof correlation between all variables.
Table Ill. (See supplements) shows the signifidantl of the relationship between

passengers and crude oil confirmed by the posiahee ( .452) of Pearson Correlation.
In example — the higher the cost of crude oil is thgher number of passengers is
transported. The significance number between thesevariables is under .500 so the
correlation considers statistical significant ctatien. On the other hand the

relationship between number of passenger transpaatel GDP index is strongly

insignificant (.824 > .500). In the case of ticketlex (.163<.500) and inflation rate

(.145<.500) are the values acceptable so the atiorlcan be considered as significant.
Crude oil, inflation rate and ticket index is asated with number of passengers
transported. So GDP is not related to the passemganber due its insignificance level.
Interesting correlation value is between ticket@rand the crude oil. It shows that the
lower price of crude has barely any impact on tienge in the ticket price.
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Multiple regression model summary (Table IV. — segplements) shows how the
variables predict the number of passengers. Theipteulcorrelation coefficient(R) is
equal to .516. It observes all of the associatameng the variables together. Maximum
value is 1. R squared (.267) shows that there j§ 26 of the variance in passenger
number can be predicted by the combination ohaliMariables.

Next step is to look at if the model fits well. @pging the ANOVA model (Table V. —
see supplements) shows that the significance k®8lL) is much less than 0,5 which
means that the 5% false positive rate is sing of tight and good model.

Exploring the coefficient table (Table VI. — segplements) reveals that the constant
value is 1,365,091 which means when all the predicare equal to 0, which actually is

not possible, number of passengers start with timeber of 1,365,091. Simple equation

shows the number of passenger with the level ofidence around 51%.

Equation 1. (

Number of passengers
= —1365091 + 9666 * Crude oil price — 15125 * GPD index
— 15473 * Ticket index + 5943 * ticket index

But important is to look at the significance columli the variable should be generally
less than 0,5 to mark them as significant variableean they are reliable to prediction.
All the variable has the significance level lesarti®,5 except the inflation rate(.549). To
compare it with the correlation matrix (Table Iliwhere the significance number of
inflation rate is (.181) the number in coefficigable (Table 1V.) shows that inflation

rate is no longer significantly associated. Theso@aof that is because the multiple
regressions look at the combination of the fouraldes to predict the outcome. This is
the contribution of each variable, but only in canabion with each other. That's one of
the reason why it more reliable to look at the iplétregression model.

Remodeling the multiple regression model excluding inflation rate should shows
positive change in R square (Table 1V.).

Very small negative change (Table VII.) in the rnplé correlation coefficient (R) -
(.512) and in the R squared still shows that ther®6,2% change in variance in
passenger number that can be predicted by the=e hriables.

Improving the ANOVA table model (Table VIII.) shovp®sitive improve in significant
level which is after excluding the inflation ratgual to .000 which means that the model
is now very good. Important part of the re-modelthg multiple regression model is
high positive change in the significance level e toefficient table (Table IX.). The
constant change from .226 to .058, GDP_index .268&3 and ticket index from .159
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to .084 which clearly shows the positive effecertluding the inflation rate.
The number of passengers in next month can bedenesi as an equation of:

Equation 2.

Graph 5: Testing homoscedasticity
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Source: Own processing using SPSS
Graph 5 shows there are no serious violation itridigion, so there possibly cannot be

an overestimating the goodness of fit as measungdthle Pearson coefficient.
Relationship is linear. It is confirmed by follovgrGraph 6.

34



Graph 6: Autocorrelation of residuals
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Residuals indicates that the model is a good fitfebgnosis and forecast shows

significant outcomes.

As first step of Analysis is the data analyzing.indsExplanatory data analysis with
Shapiro-Wilk test is first step to approve that #et of data are normally distributed.

Significance level shows if data are correct.

Confidence level is 95%(alfa value, that meansether95% chance of getting right
answer. If significance value is less than 0,5 atepg the null hypothesis. If the
significance value is greater or equal 0,5 nulldtipesis must be accepted. The Shapiro-
Wilk test is used to answer the question whetherd#ta should be changed due theirs

normal distribution.
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Table 3: Tests of normality — KS and SW test

Tests of Normality

Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
Passangers 125 66 .013 .954 66 .016
Crude_OQil .163 66 .000 .893 66 .000
GDP_index .085 66 200" .958 66 .026
Inflation_rate 213 66 .000 .863 66 .000
Ticker_index .207 66 .000 .884 66 .000

Source: Own processing using SPSS. Data provided Eyrostat and Czech
Statistical Office

Shapiro-Wilk test significance level does not theam value of 0.5 so rejecting the
hypothesis written above approved the normal thgtion of the data set. In the case of
price of crude olil, inflation rate and ticket indéxere are no significant deviation, as
well the data set of GDP index and passengers nuisitoiearly approved despite small
deviation in significance level.

4.3 Prognosis

Prognosis is based on data set which is presesteslevant and data set are comparing
only with significant variables.

Table 4: Comparing R and Sig. values from passengeganalysis function

R Sig.
Linear Graph 0.013 X
MR 0.516 0.54
MR_exl 0.512 0.051

Source: Own processing

All the equations are not significant due its RuealFor the data prognosis for next 6
months ARIMA model is used.
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Table 5: ARIMA model statistic

Model Statistics

Model Fit statistics Ljung-Box Q(18)
R-

Number of| StationaryR- |squar Number of
Model Predictors squared ed Statistics DF Sig. Outliers
Passengers- 0 .598] .981 24.178 16 .086 0
Model_1
Crude_oil- 0 .236| .899 14.342 17 .643 0
Model_2
GDP_index- 0 .486] .966 13.648 16 625 0
Model_3
Ticket_index- 0 .000] .950 26.565 18 .088 0
Model_4

Source: Own processing using SPSS

For all the variables is R squared higher than,.8%& means the chance of getting the

right outcome for next month is 89,9% with the ARvhodel.

Table 6: ARIMA model forecast

Forecast

Model Jul 2010 Aug 2010 Sep 2010 Oct 2010 Nov2010 | Dec 2010
Passenge Forecast |1392995.72|1422130.18| 1301696.35| 1060428.50(825956.16(800740.38
rs- UCL 1468451.94|1514238.06| 1407875.83| 1179021.51{955781.13|940900.09
Model_1 LCL 1317539.49]1330022.30| 1195516.87| 941835.49(696131.19/660580.68
Crude_oil- Forecast 67.54 67.74 67.84 67.88 67.90 67.92
Model 2 ycL 80.58 91.04 100.11 107.97| 114.87| 121.03

LCL 54.50 44.44 35.57 27.80 20.94 14.80
GDP_inde Forecast 95.24 95.31 95.54 95.56 95.01 94 .57
xModel_3 ycL 96.37 97.36 98.41 99.15 99.24 99.37

LCL 94.11 93.26 92.67 91.97 90.79 89.76
Ticket_ind Forecast 83.25 82.99 82.74 82.48 82.23 81.98
ex- UCL 87.81 89.45 90.65 91.62 92.44 93.16
Model_4 LCL 78.68 76.54 74.83 73.35 72.02 70.79

Source: Own processing using SPSS

Prognosis estimates that the development starts inirease in first two months and

then is followed by decline to 800,740 passengeBdacember 2010.
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Graph 7: Residual ACF among all variables except iitation rate

Residual ACF among all variables except inflation rate
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Source: Own processing using SPSS

On the autocorrelation of residuals is shown thhtrésiduals are in coefficient of
significance (variable <.500) which shows thattiadel is tight and very good.
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Graph 8: Forecasting for 6 months using ARIMA modelamong all variables except

inflation rate

Forecasting for 6 months using ARIMA model among all variables except inflation rate
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Forecasting graph shows time series observed wittchsted. Number of passengers
transport almost copying the seasonality trend.giwsis is that the decline of
passengers transported in August is continuousbpping to value of 800,740 in
December 2010. However the forecasted trend ignileglit shows that the prognoses
number in December 2010 is higher than in 2009.



5. Discussion

Main objective of this thesis is thevaluation of development in passengers
transportation on the basis of the time series.

Graph 1. shows a linear trend function with incregsumber of transported passengers
in years 2002 to 2009. Confirmation inside the igie®Number of passengers has almost
doubled since 2002, although the year 2009."

Other evaluation verifies the previous one. In gr8pthere is same linear function with
lower confidence level, caused by seasonality ef data. Correlogram in graph 3.
proved previous two statements and shows strorgpeahty which is represented with
the sinusoidal display in the graph.

Graph 4 shows a scatterplot matrix and observieglittear relationships between the
passengers number (dependent) and variables. #{®ows in graph, most significant
distinct linear relationship is between dependemiable and crude oiEvaluation was
done from wide variety of angels and it was basecthdhe time series.

Approve that all the selected variables signifibaatfect number of passengers.
Hypothesis is that all theariables significantly affect the number of passegers.
Correlation matrix observes the coefficients ofretation between all variables. Table
lll. shows the significant level of the relationghbetween passengers and crude
0il(.452), ticket index (.163) and inflation ratd45) confirmed by the positive value of
Pearson Correlation. The relationship between nunolbgassenger transported and
GDP index is strongly insignificant (.824 > .50Qoefficient table (Table IV.) shows
that inflation rate is no longer significantly asgded due its significance level. The
reason of that is because the multiple regresdmuis at the combination of the four
variables to predict the outconihe hypothesis is REJECTED.

Find the most affecting variable of increasing ttém passengers transportation.
Hypothesis is thahe most affecting is price of crude oil.
Table Ill. shows the significant level of the rébaiship between passengers and crude
0il(.452).Hypothesis is APROVED

Prognosis of the future development of the airiompanies is another one from
partial goalsHypothesis is that the trend is increasing.
Forecasting graph shows that the number of passetgasported almost copying the
seasonality trend. Prognosis is that the declinpassengers transported in August is
continuously dropping to value of 800,740 in DecemP010. However the forecasted
trend is declining it shows that the prognoses remim December 2010 is higher than
in 2009.Hypothesis is APROVED.
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6. Conclusion

The Bachelor thesis is not just thesis but it isglaistance run. As the airline industry
tried to surpass long distances in early developrhenthesis does it too.

Main objective of the Bachelor thesis the evaluation of development in passengers
transportation in the Czech Republic. The partials goals and thggis were set as
following - approve that all theelected variables significantly affect number of
passenger Thehypothesis is that all the variables significantlyaffect the number of
passengers Find the most affecting variable of increasing trend in passengers
transportation. The hypothesis is tha most affecting variable is price of crude oil
Last partial goal was th@rognosis of the future developmenbf the airline companies.
The hypothesis is thahe trend is increasing For the evaluation were used these
methods — time series analysis, correlation amglygigression analysis and ARIMA
model.

Early take-off with the introduction, through théjectives and methodology used,
literature overview which sum up airline industry a whole in actual situation and
future development, history of aviation in our ctyntypes of airline transportation
which are used, describing the basic characteoizadf the Czech airline companies. In
methodology background are stated fundaments t$tstal methods used in the thesis,
stronger knowledge of statistics is recommend hait mecessary. Low fly-by to the
empirical part is presented as scientific work @e Bachelor thesis level but the
explanation of every single step is easy to undadstvithout lowering the value added.
Why is theme so significant and deserve more complanipulation is shown i*-n the
statistical methods through time series analyziagables affecting the number of
passengers, than overpassing variety types of laboes with regression model,
preparing to land with the forecast using ARIMA rebdn the discussion are explored
the entire hypothesis some with positive and sonth wnegative hypothesis testing.
Long-time flight is reaching its finish, the Bacbekhesis does not consider itself as a
“low-cost” but as a first class travelling. Finisfgithe long distance run is like a smooth
landing and it is happening just right here...
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Supplements

Data set for time series

Data set for time series

Inflation Ticket
Passengers Crude oil(S) GDP - index rate index
2005/01 647,685 42.21 100 1.7 100
2005/02 608,386 42.91 99.87 1.7 98.1
2005/03 809,743 48.55 99.3 1.5 98.2
2005/04 848,185 46.63 98.62 1.6 96.1
2005/05 973,051 43.27 96.79 1.3 99.7
2005/06 1,151,901 49.56 95.61 1.8 99.6
2005/07 1,292,271 52.13 94.87 1.7 102.1
2005/08 1,296,303 58.07 94.05 1.7 103.4
2005/09 1,202,176 58.56 93.84 2.2 100.3
2005/10 1,010,307 55.12 93.33 2.6 99.2
2005/11 780,199 51.18 93.03 2.4 101.7
2005/12 746,474 52.31 92.43 2.2 101.2
2006/01 662,733 58.3 93.23 2.9 100.6
2006/02 627,400 54.65 93.13 2.8 98.7
2006/03 811,225 55.42 93.13 2.8 98.3
2006/04 971,111 62.5 93.43 2.8 98.4
2006/05 1,053,513 62.94 94.23 3.1 98.7
2006/06 1,252,057 62.85 94.53 2.8 97.3
2006/07 1,387,088 66.28 95.13 2.9 97.8
2006/08 1,423,442 64.93 95.44 3.1 98.6
2006/09 1,324,527 55.73 95.23 2.7 99.3
2006/10 1,098,371 50.98 94.62 1.3 100.4
2006/11 857,516 50.98 94.73 1.5 101.7
2006/12 860,392 54.06 95.55 1.7 101.2
2007/01 735,146 46.53 95.62 1.3 98.1
2007/02 745,264 51.36 96.01 1.5 99.1
2007/03 949,792 52.64 96.4 1.9 100.8
2007/04 1,036,418 56.08 96.59 2.5 100.6
2007/05 1,108,766 55.43 97.08 2.4 97.1
2007/06 1,302,257 59.25 97.46 2.5 92.3
2007/07 1,442,882 65.96 97.04 2.3 92.1
2007/08 1,483,032 64.23 96.64 2.4 91.5
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2007/09 1,391,503 70.94 96.84 2.8 89.3
2007/10 1,171,179 77.56 97.33 4 83.4
2007/11 975,950 86.92 98.32 5 81.8
2007/12 924,554 83.46 98.12 5.4 81.1
2008/01 785,074 84.7 98.83 7.5 78.6
2008/02 807,156 86.64 98.42 7.5 78

2008/03 1,024,612 96.87 98.2 7.1 76.8
2008/04 1,053,192 104.31 97.69 6.8 73.9
2008/05 1,213,431 117.4 98.04 6.8 73.9
2008/06 1,413,126 126.33 98.01 6.7 73

2008/07 1,538,203 126.16 98 6.9 74.6
2008/08 1,583,219 108.46 98.57 6.5 72.2
2008/09 1,447,655 96.13 98.38 6.6 70

2008/10 1,137,084 68.5 96.86 6 74.8
2008/11 839,542 49.29 94.13 4.4 75

2008/12 801,501 32.94 92.74 3.6 79.9
2009/01 680,304 33.07 92.01 2.2 80.3
2009/02 646,452 31.04 92.19 2 80.5
2009/03 842,360 40.13 90.83 2.3 86.5
2009/04 986,975 42.45 90.28 1.8 89.4
2009/05 1,044,136 51.27 89.05 13 82.9
2009/06 1,266,220 61.71 88.44 1.2 84.2
2009/07 1,487,917 56.16 87.91 0.3 83.5
2009/08 1,508,034 62.8 87.67 0.2 82.9
2009/09 1,325,999 60.98 87.4 0 81.7
2009/10 1,068,580 67.43 88.24 -0.2 78.5
2009/11 859,954 69.43 90.44 0.5 78.3
2009/12 854,167 66.33 91.99 1 80.4
2010/01 718,780 69.85 92.17 0.7 80.4
2010/02 690,187 68.04 92.31 0.6 82.6
2010/03 893,393 72.9 91.99 0.7 82.1
2010/04 820,817 76.31 93.2 1.1 82

2010/05 1,060,719 66.25 94.33 1.2 82.4
2010/06 1,233,606 67.12 94.8 1.2 83.5

Source: Own processing, data provided by EurostatCzech Statistical Office,
Ministry of Transportation
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Table I. — VOC values for all variables 01/2005 —632010

Arithmetic Standard
mean deviation VOC
Passengers 1,039,321 268,330 25.82%
Crude oil 64.11 20.38 31.78%
GDP - index 94.71 3.18 3.35%
Inflation rate 2.75 2.03 73.80%
Ticket - index 89.10 10.15 11.40%

Source: Own processing, data Eurostat

Table Il. ACF — Passengers 01/2005 — 06/2010

Autocorrelations

Series:Passangers

Autocorrel Box-Ljung Statistic

Lag ation | Std. Error®| Value df Sig.°

1 .820 120 46.431 1 .000
2 463 119 61.474 2 .000
3 .053 118 61.670 3 .000
4 -.376 118 71.926 4 .000
5 -.668 117 104.721 5 .000
6 -.758 116| 147.687 6 .000
7 -.651 115] 179.908 7 .000
8 -.354 114 189.596 8 .000
9 .044 113| 189.746 9 .000
10 412 112 203.357 10 .000
11 .682 111 241.354 11 .000
12 77 .110] 291.483 12 .000
13 .634 .109| 325531 13 .000
14 .348 .108| 335.973 14 .000
15 .004 .107| 335.974 15 .000
16 -.337 .106| 346.147 16 .000

Source: Own processing using SPSS, data provideg Eurostat
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Table Ill. Correlation matrix — Correlations among the variables - 01/2005 —

06/2010
Correlations
Passangers | Crude_ Oil | GDP_index | Inflation_rate | Tlcker_index
Passangers Pearson Correlation 1 452" .028 181 -174
Sig. (2-tailed) .000 .824 145 163
N 66 66 66 66 66
Crude_OQil Pearson Correlation 452" 1 363" 697" -.603"
Sig. (2-tailed) .000 .003 .000 .000
N 66 66 66 66 66
GDP_index Pearson Correlation .028 363" 1 615" .056
Sig. (2-tailed) 824 .003 .000 .655
N 66 66 66 66 66
Inflation_rate Pearson Correlation 181 697" 6157 1 -461"
Sig. (2-tailed) 145 .000 .000 .000
N 66 66 66 66 66
Ticker_index Pearson Correlation -174 -.603™ .056 -4617 1
Sig. (2-tailed) 163 .000 .655 .000
N 66 66 66 66 66

Source: Own processing using SPSS, data provideg Eurostat

Table IV. Multiple regression model summary

Model Summary

Adjusted R Std. Error of the
Model R R Square Square Estimate
1 5162 267 219 2.39027E5

a. Predictors: (Constant), Ticket_index, GDP_index, Crude_oil,

Inflation_rate

Source: Own processing using SPSS
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Table V. Multiple regression — ANOVA table

ANOVA®

Model Sum of Squares df Mean Square F Sig.

1 Regression 1.267E12 4 3.167E11 5.544 .0013
Residual 3.485E12 61 5.713E10
Total 4.752E12 65

a. Predictors: (Constant), Ticket_index, GDP_index, Crude_oil, Inflation_rate

b. Dependent Variable: Passengers

Source: Own processing using SPSS

Table VI. Multiple regression — coefficients —all he variables

Coefficients®
Standardized
Unstandardized Coefficients Coefficients

Model B Std. Error Beta t Sig.

1 (Constant) 1365091.792 1116550.939 1.223 .226
Crude_oll 9666.183 2263.419 734 4.271 .000
GDP_index -15125.922 13541.024 -.179 -1.117 .268
Inflation_rate -15473.465 25703.562 -117 -.602 .549
Ticket_index 5943.214 4167.540 .225 1.426 .159

a. Dependent Variable: Passengers

Source: Own processing using SPSS
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Table VII. Multiple regression coefficients — exclding inflation rate

Model
Summary
Adjusted R | Std. Error of
Model R R Square Square the Estimate
1 .512° .262 .227 2.37794

Source: Own processing using SPSS

Table VIII. Multiple regression — ANOVA table — exduding inflation rate

ANOVA®

Model Sum of Squares df Mean Square F Sig.

1 Regression 1.246E12 3 4.154E11 7.346 .000%
Residual 3.506E12 62 5.655E10
Total 4.752E12 65

a. Predictors: (Constant), Ticket_index, GDP_index, Crude_oil

b. Dependent Variable: Passengers

Source: Own processing using SPSS

Table IX. Multiple regression — coefficients — exciding inflation rate

Coefficients®
Standardized
Unstandardized Coefficients Coefficients

Model B Std. Error Beta t Sig.

1 (Constant) 1752072.282 908232.877 1.929 .058
Crude_oll 9137.219 2075.147 .694 4.403 .000
GDP_index -20124.144 10641.766 -.238 -1.891 .063
Ticket_index 6816.354 3886.867 .258 1.754 .084

a. Dependent Variable: Passengers

Source: Own processing using SPSS
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