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Airline Industry

Over the past 40 years, global air travel has increased eight-fold: In 1974 air planes carried 421
million people globally. This means that global air travel has been growing up about 5% every year
for 4 decades and this trend is expected to continue in the future. While demand growth is an im-
portant factor for the profitability of the airline industry, its impact quite depends on the operational
performances such as load factor, passenger yield, labor efficiency and fuel efficiency. So, the ob-
jective of this study is to analyze companies competing in the airline industry to address how to use
the return on invested capital (ROIC) tree model to analyze the effect of operational performances
on airline companies’ financial performance and then how to increase the financially inferior com-
pany’s performance by intimidating the operationally and financially superior and productive com-
pany. In the case of the Korean airline industry, two leading legacy airline companies called as a
company A and B were selected to do the computational study for the effect of operational perfor-
mance on the financial performance and productivity. We analyzed the financially high-performing
company using the ROIC tree model and then looked at financially how much the inferior company

would be improved if it could imitate some factor consisting of the productivity ratios from the
financially high-performing company.

© 2019 by the authors; licensee Growing Science, Canada

1. Introduction

Over the last 40 years, the global air travel has almost increased eight-fold: In 1974 air planes carried
421 million people globally (Schuttenhelm, 2016). This means that global air travel has been growing up
about 5% every year for 4 decades and this trend is expected to continue in the future. While demand
growth is an important factor for airline company’s profit, its impact on its profitability quite depends on
the operational performances such as load factor, passenger yield, labor efficiency and fuel efficiency
which are nomenclatures in the airline industry and rigorously defined later. For this end, a return on
invested capital (ROIC) tree model is suggested in this study to analyze the link between the operational
performance variables and the financial performance. ROIC stands for Return on invested capital and is
a value calculated to evaluate a company's financial efficiency when allocating the invested capital under
its control to profitable investments. It also shows a sense of how well a company uses its money to
generate returns. Comparing a company's return on invested capital with its weighted average cost of
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capital (WACC) reveals whether invested capital is being used effectively which is defined as an eco-
nomic value as follows (Cachon & Terwiesch, 2008),

Economic Value created = Invested Capital x (ROIC — WACC), (D

where WACC is the discount factor which represents the risk faced by the investor, and blends the re-

quired rates of return for debt (k;) and equity (ke) based on the company’s market-based value (Koller
et al., 2010). WACC is given as follows

Debt Debt (2)

WACC = k,(1-T,) + k.,
Debt + Equity al m) Debt + Equity °

where T, is the marginal tax rate and is deducted for the interest tax shield. Since all the value in WACC
and invested capital are exogenously given, now we have a chance to increase the economic value created
only by increasing the ROIC. This logic leads us to focus on the ROIC in this study.

2. Literature Review

Many traditional literatures on measuring the effect of the operational performance on the financial per-
formance issue have dealt with the effect of specific operational variable on the financial performance.
However, little attention is given to the effect of various operational variables and productivity index on
the financial performance. Belobaba et al. (2015) comprehensively included the cost structure and
productivity for airline company. They categorized the operating cost functionally into fuel cost, direct
labor cost, depreciation cost and maintenance cost and moreover suggested the cost driver for each cate-
gory which also explained in the line of productivity index. Gillen et al. (1985, 1990) measured and
compared the productive performance of seven Canadian air carriers during 1964-81 by analyzing total
factor productivity (TFP) and total cost functions. Ferguson et al. (2013) described the development of
an airline cost model, based on the Eurocontrol model, which explicitly identified the components of
airline costs for US airline cost data including 111 aircraft types. Zou and Hansen (2012) developed and
incorporated two distinct sets of operational performance metrics into the airline cost models as argu-
ments. Their results from estimating a variety of airline cost models showed that both delay and schedule
buffer are important cost drivers. Lee (2011) introduced the multiple period inventory control problem
of a single product with multiple (two) prices, depending on service level, in which it showed the effect
of pricing and ordering decisions on the company’s financial performance such as profit. Barros and
Couto (2013) used the Luenberger productivity indicator to evaluate productivity changes of European
airlines, combining operational and financial variables from 2000 to 2011. Na et al. (2016) considered
an inventory system where there were some random demands from customers as well as unreliable sup-
plying capacity from supplier and showed the effect of pricing and ordering decisions on the company’s
financial performance using the dynamic programming model. Duke and Torres (2005) suggested the
computational result that the multifactor productivity is annual 2.0% increases in US airlines using the
data during 1972-2001 period. As shown in the above studies, traditional works have focused on the
effect of a particular operational variable on the financial performance in the airline industry. However,
the link between various operational variables including productivity and financial performance has not
been addressed in the previous works. There are few studies in which ROIC tree model is used for the
analysis of link between the operational performance variables and the financial performance in other
industries. Min and Chang (2014) suggested ROIC tree model to analyze operations performance of
supply chain for farm product. Kim and Kim (2018) suggested a ROIC tree model to analyze the profit-
ability of coffee franchise companies in Korea. As shown above, many previous literatures in the effect
of the operational performance on the financial performance issue have dealt with the effect of specific
operational variable on the financial performance. However, little attention is given to the effect of vari-
ous operational variables and productivity index on the financial performance. So, to the best of our
knowledge, there is no study for a model which consider the effect of various operational variables and



J. Lee / Management Science Letters 9 (2019) 27

productivity index on the financial performance in the airline industry. So, it is pretty much new and will
bridge the research gap between the operational performance and financial performance.

In Section 3, we discuss the concept of ROIC model and how to expand it up to the operational variables
in the airline industry. In Section 4, we present the results of simulation experiments using the financial
data from Korean airline companies, and in Section 5, we will present conclusions.

3. Method

3.1.Notations

1. Available seat miles (ASM) or Available seat kilometers (ASK): Capacity carrying passenger.
(number of seats available) X (number of miles or kilometers flown)

2. Equity: Value left over for shareholders when a company would utilize its assets to meet its liability
obligations. Asset — Debt

3. Fixed Capital: Capital which are necessary to start up and conduct business, even at a minimal stage

4. Working Capital: Capital available to a company for day-to-day operations

5. Invested Capital: Fixed Capital + Working Capital

6. Load Factor (LF): RPM/ASM

7. Passenger Yield (PY): Measure of average fare paid per mile, per passenger or cargo.
Revenue/RPMs

8. Selling, General & Administrative expense (SG&A): Sum of all direct and indirect selling expenses
and all general and administrative expenses of a company

9. Return: Money made or lost on an investment. Revenue — Total cost

10. Return on Asset (ROA): Measure of how profitable a company is relative to its total assets.
Return/Asset

11. Return on Equity (ROE): Measure of the profitability of a business in relation to the equity.
Return/Equity

12. Return on Invested Capital (ROIC): Measure of company’s profitability and value-creating potential
after taking into account the amount of initial capital invested. Return/Invested Capitial

13. Revenue Passenger Miles (RPMs) and Revenue Passenger Kilometers (RPKs): Measure of traffic
for an airline flight, bus, or train.
(number of revenue paying passengers aboard the vehicle) X (distance traveled)

14. Total Cost: Actual cost incurred on the resources to obtain a certain level of output. Fixed Cost +
Variable Cost

15. Working Capital: Capital available to a company for day-to-day operations

16. Weighted Average Cost of Capital (WACC): Market-based weighted average of the after-tax cost of
debt and equity

17. k4: Required rates of return for debt based on the company’s market-based value.

18. k_e: Required rates of return equity based on the company’s market-based value.

19. T,,: Marginal tax rate

3.2.Concept of ROIC Tree Model

Return on assets (ROA), return on equity (ROE) and return on invested capital (ROIC) are the three most
prevalent metrics used to obtain an idea of the returns a company generates, and to compare this return
generation to the company’s peers (Min & Chang, 2014, Koller et al., 2010). ROA can be skewed when
a company holds excess amount of cash or assets for sale. These assets, while not expected to generate
profit, are considered to cause ROA to appear lower than that which the company’s actual productive
assets generate. Also, as Equity = Assets — Liabilities, the more liabilities a company has in its cap-
ital structure the smaller the equity will be as a percentage of total assets. Unlike the ROA metric, which
remains stable throughout all capital structures, ROE can appear extremely high or extremely low when
comparing a company to another employing a very different percentage of liability to equity. However,
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ROIC is calculated as return (operating profit) divided by invested capital which is defined as the oper-
ating net working capital plus operating fixed assets. Operating fixed assets are any assets that are ex-
pected to contribute to earnings such as properties, plant, equipment, goodwill, intangible assets, etc.
Operating net working capital, which is calculated as account receivables plus inventory minus account
payables, ensures that only current assets that are expected to generate earnings are included in the cal-
culation. Thus, ROIC gives a good indication of a company’s actual capacity to generate returns through
utilization of its productive assets. Basic concept of ROIC tree is to link the financial performance
(ROIC) with the corresponding operational values and then to analyze how much the financial perfor-
mance can be improved if some of the operational values are improved. So, ROIC tree can be thought as
a set of tools that can analyze the operational performance of a company and be used to measure how
much the economic value of the company can be created through the improvement of its operation. ROIC
tree can be built as follows (Cachon & Terwiesch, 2008). First, start with the objective value which is
measured by ROIC on one side of the tree. Second, decompose a variable of ROIC into its operational
components. Third, decide which branches of the tree have important impact. Forth, expand important
branches and then return to second step. Fifth, end with measures that can be tied to operational strategy.
Sixth, populate the tree with actual numbers. Finally, reflect on the tree to see if it makes sense by doing
benchmark performance and sensitivity analysis.

3.3.ROIC Tree expanded up to operational variables

Suppose that the manager in the company wants to improve the ROIC and wants to know what operations
in the company need to be improved. For this end, using the Dupont expansion model, the ROIC can first
be manipulated as follows

Return Return Revenue 3)

ROIC = = X ,
Invested Capital Revenue Invested Capital

where the first term is the margin and the second term is the capital turns. To measure each value in the
ROIC Dupont model, we need to extract the invested capital from balance sheet and the return from
income statement. The invested capital is operating net working capital plus operating fixed assets and
the return is the operational profit which is the profit generated by the company’s core operations (Koller
et al, 2010). Now, we need the following nomenclatures to expand the ROIC up to the more practical
operational variables for the airline industry. (MIT Global Airline Industry Program, 2013) First, Reve-
nue Passenger Miles (RPMs) and Revenue Passenger Kilometers (RPKs) is measure of traffic for an
airline flight, bus, or train calculated by multiplying the number of revenue-paying passengers aboard
the vehicle by the distance traveled. Second, Available seat miles (ASM) or Available seat kilometers
(ASK) is passenger carrying capacity, which is equal to the number of seats available multiplied by the
number of miles or kilometers flown and is the fundamental unit of production for a passenger-carrying
airline. Third, Load Factor(LF) is defined as the ratio RPM /ASM. Finally, Passenger Yield(PY) is meas-
ure of average fare paid per mile, per passenger or cargo, calculated by dividing revenue by revenue
passenger miles (RPMs). Now, the annual return for the airline company can be calculated as follows,

Return = Revenue — Fixed Cost — Variable Cost = Revenue — (SG&A + Labor Cost) — Fuel Cost. 4)

The major variable cost for the airline company is fuel cost and the fuel cost can be expanded using
ASMs as follows.

Fuel Cost = Fuel Cost < ASM = Fuel Cost 9 Fuel Amount Used s ASM (5)
T ~ Fuel Amount Used ASM ’

where the first term is the fuel price per unit gallon the company procures and the second term is the fuel
efficiency for the company. So, if the airline company has a buying power for procurement of the fuel at
the lower price than other airline companies, then it can have a better stance for the higher return. How-
ever, since the rising cost of oil and all airlines are under intense financial pressure, the airline company
needs to hedge its fuel costs by trading on the oil futures market. Since the labor cost in the fixed cost is
a major concern in airline, it needs to be expanded more in detail and analyzed as follows,




J. Lee / Management Science Letters 9 (2019) 29

Lobor Cost = Labor Cost < ASM = Labor Cost y Emplyees < ASM (6)
OPOr LOSt ="M " Emplyees ASM :

The first term is annual wages per employee and the second term is efficiency per employee. Even though
the annual wages per employee are hard to cut, the efficiency per employee can be improved by regular
training program. The revenue also can be expanded using the nomenclatures for the airline industry as
follows,

R _ Revenue RPM  asm = p Yield(PY) x Load Factor(LF) X ASM )
evenue = RPM ASM = rassenger rie oa actor .

Now, we can expand the ROIC using RPMs, ASMs, Load Factor(LF) and Passenger Yield(PY) as fol-
lows

ROIC = Return y Revenue _ [ SG&A Labor Cost + Fuel Cost] y Revenue
" Revenue " Invested Capital — Revenue Revenue Invested Capital
Labor Cost _ Emplyees Fuel Cost Fuel Amount Used
_ SG&A  "Emplyees X—asm X ASM + el Amount Used * ASM ASM y Revenue
Revenue Revenue Invested Capital
Labor Cost _ Emplyees Fuel Cost Fuel Amount Used
| SG&A _ Emplyees X5 X ASM + el Amount Used ASM ASM
- PY X LF x ASM PY X LF x ASM

y PY X LF X ASM
Invested Capital
The invested capital can be expanded as follows,
Invested Capital = Fixed Capital + Working Capital
where the fixed capital and working capital can be written as follows

Fixed Capital = Plane Capital + Plane related Capital + Other Fixed Capital
Plane Capital

~ Number of Planes
Working Capital = Account Receivable + Inventory — Account Payable

So, we have

Invested Capital = Fixed Capital + Working Capital =
Plane Capital

~ [Number of Planes
+ [Account Receivable + Inventory — Account Payable]

Now, the ROIC can be illustrated as in Fig. 1.

X Number of Planes + Plane related Capital + (Property + Plant + Equipment)

X Number of Planes + Plane related Capital + (Property + Plant + Equipment)]

B {
(— [Passenger Plane [Loac 1 Factor
] o ]
- | e { =
[ROIC 3
P e { | ey ]
o ] < [ {Gu e
[SGRA per ASM
\ e {
_ [ et o s
1
BE—— {
ol e o Plres e Eaipmt [ ]
= [Other Property, Plant And Equipment (PP&E) | [Buiding |
et Workng |

Fig. 1. ROIC tree model expansion for Airline Industry developed for this study
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4. Numerical Results

For the computational experiment in this study, the financial data are chosen from two Korean Airline
companies. In this computational experiment, we call them as Company A and B. Using the ROIC tree
model shown in Fig. 1, we have calculated the ROIC for company A and B, which are 6.83% and 4.97%,
respectively. Then, we have simulated the outcome of ROIC as a function of 10% improved change in
detailed operational variables which are load factor, yield, wages per employee (labor cost), employees
per ASM (labor efficiency) and fuel cost per gallon. In both company A and B, as seen in Fig. 2, we can
say that the yield and the load factor are the key drivers of financial performance which means that they
most highly improve the ROIC compared with the other operational variables. In both company A and
B, yield and load factor improve ROIC up to 11% point. 10% decrease of fuel cost per gallon improves
ROIC up to about 8% for company A and 6% for company B. Considering the fluctuation of fuel price
being able to put airline company under intense financial pressure, the airline companies might need to
hedge its fuel costs by trading on the oil futures market. Employees per ASM (labor efficiency) and
wages per employee (labor cost) improve ROIC up to about 7.5% for company A and 5% for company
B. Load factor is exogenous since it is a function of RPM and thus depends on the customer’s demand.
So, it is not easy to be improved endogenously by the company. Considering the price competitive market
situation in airline industry, yield also is not easy to be controlled by the airline company. However,
employees per ASM (labor efficiency) and wages per employee (labor cost) are the variables the airline
company can improve endogenously by internal training program.

Employee per ASM

oo
Fuel Cost per Gallon ¥

Load Factor

Wages Per Employee

Yield 555

s Company A # Company B

Fig. 2. Simulation Result of ROIC improvement as a function of 10% change in detailed operational variables

As seen in Fig. 2, the company A has superior ROIC to the company B. Now, we need to analyze the
reason why the company A has higher financial performance than the company B. A labor productivity
ratio can be suggested as a diagnostic tool (Cachon & Terwiesch, 2008). It is defined and expanded using
the airline nomenclatures as follows

Revenue Revenue RPM ASM Employees

= X X X
Labor Cost RPM ASM  Employees Labor Cost
ASM Employees

Labor Productivity =

=Yield X Load Factor X

X
Employees Labor Cost

Table 1

Labor productivity ratio for company A and B
Company Labor Productivity Yield Load factor ASM per Employee  Employees per $1M labor cost
A 11.550 0.201 0.785 4.655 15.740
B 10.310 0.176 0.826 3.716 19.050

Even though the company A has lower load factor and higher wages per employee, it offsets its disad-
vantages with higher yield and labor efficiency (ASM per employee):
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e Considering that the company B has higher load factor, we can say that it has higher customer de-
mand than the company A. This implies that the company has a chance to improve the price so that
it would improve its yield. Thus, if the company B could improve its yield as much as the company
A could, it could improve its revenue by 9.16%.

$5,078,963,781 — $4,652,792,661
$4,652,792,661

=9.16%

e Suppose that the company B could get as high labor efficiency (ASM per employee) as the company
A, which is 4.655 ASM per employee. It takes company B’s 8,601 employees to serve
31,960,848,644 ASM, translating to 3.716 ASM per employees where 3.716 ASM is the value served
by employees employed with $1M. As seen in Table 1, the company A can serve 4.655 ASM per
employees. So, 6,867 employees yields

31,960,848,644
4.655 x 1,000,000
which is the number of employees that the company might need if it could achieve the company A’s
labor efficiency. So, the potential reduction of 1,734 employees would lead to the savings oppor-
tunity of

6,867

$52,494 per employee X 1,734 employees = $91,024,596

This savings is about 2% of total cost and 20% of labor cost which leads to 1.86%p increase of ROIC
from 4.04% to 5.90%.

5. Conclusion

In this study, we have shown that there is a link between the operational variables and the financial
performance measure ROIC by doing case study in the airline industry. To many company managers, the
corporate finance is rather remote from the operational variables. So, many managers have a difficulty
to have confidence for answering question such as “how do we improve company’s various operational
performance to improve company’s the financial performance, like cost savings or increases of product
variety?”. Thus, in this study we have proposed a ROIC tree model which can analyze the link between
the operational variables and financial performance and moreover provide the way to increase the finan-
cial performance by improving the company’s operations. Using ROIC tree model, we can easily find
which operational variable is the key driver of financial performance by simulating the ROIC tree model
as a function of same amounts of change in operational variables. In the computational study, we have
analyzed two legacy airline companies which are listed in the stock market. We have found that manager
could find a chance to obtain cost savings opportunity by improving the operational variables just by
internal training program. This is just a starting point for the manager in the company. Since we can only
use publicly filing data, we do a top-down analysis using ROIC tree model. However, if managers in the
airline company do the same analysis as ours, then they can obtain more detailed data and thus can expand
the ROIC tree model into the detailed internal operational variables. This implies that they can have more
opportunity to improve the financial performance by improving the internal operational variables.

Acknowledgement
This work was supported by 2018 Hongik University Research Fund.
References

Barros, C. P., & Couto, E. (2013). Productivity analysis of European airlines, 2000-2011. Journal of Air
Transport Management, 31, 11-13.



32

Birtwistle, G., Moore, C. M., & Fiorito, S. S. (2006). Apparel quick response systems: the manufacturer
perspective. International Journal of Logistics: Research and Applications, 9(2), 157-168.

Belobaba, P., Odoni, A., & Barnhart, C. (2015). The global airline industry. John Wiley & Sons.

Cachon, G., & Terwiesch, C. (2008). Matching supply with demand. McGraw-Hill Publishing.

Duke, J., & Torres, V. (2005). Multifactor productivity change in the air transportation industry. Monthly
Labor Review, 128, 32.

Ferguson, J., Kara, A. Q., Hoffman, K., & Sherry, L. (2013). Estimating domestic US airline cost of
delay based on European model. Transportation Research Part C: Emerging Technologies, 33, 311-
323.

Gillen, D.W., Oum, T.H., & Tretheway, M.W. (1985). Airline Cost and Performance: Implications for
Public and Industry Policies, Centre for Transportation Studies, University of British Columbia, Van-
couver, B.C., Canada

Gillen, D. W., Oum, T. H., & Tretheway, M. W. (1990). Airline cost structure and policy implications:
a multi-product approach for Canadian airlines. Journal of Transport Economics and Policy, 24(1),
9-34.

Kim, T.H., & Kim, H.S. (2018). A study on the profitability of coffee franchise firms using ROIC Tree,
ROA & ROE. Culinary Science & Hospitality Research 24(1), 130-139.

Koller, T., Goedhart, M., & Wessels, D. (2010). Valuation: measuring and managing the value of com-
panies (Vol. 499). John Wiley and sons.

Lee, J. (2011). Inventory control by different service levels. Applied Mathematical Modelling, 35(1),
497-505.

Massachusetts Institute of Technology Global Airline Industry Program. "Airline Data Project: Glossary"
Retrieved March 15, 2013.

Min, C. K., & Chang, B. Y. (2014). Evaluation of operations performance of agricultural products supply
chain using ROIC tree. Journal of the Korea Society for Simulation, 23(4), 121-129.

Na, B., Lee, J., & Ahn, H. J. (2016). Inventory Control by Multiple Service Levels under Unreliable
Supplying Condition. Mathematical Problems in Engineering, 2016.

Ramdas, K., Williams, J., & Lipson, M. (2013). Can financial markets inform operational improvement
efforts? Evidence from the airline industry. Manufacturing & Service Operations Management, 15(3),
405-422.

Schuttenhelm, R. (2016). Take a look at this graph: Global air travel increased 8 fold in 4 decades — and
it’s an accelerating trend. Yes we have a problem. Retrieved from http://www.bitsofscience.org/graph-
global-air-travel-increase-6848/

Zou, B., & Hansen, M. (2012). Impact of operational performance on air carrier cost structure: evidence
from US airlines. Transportation Research Part E: Logistics and Transportation Review, 48(5), 1032-
1048.

© 2019 by the authors; licensee Growing Science, Canada. This is an open access article
@ distributed under the terms and conditions of the Creative Commons Attribution (CC-
BY) license (http://creativecommons.org/licenses/by/4.0/).





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


