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Abstract: 
The article refers to the problem of the IPO waves on the Warsaw Stock Exchange (WSE). In the 
literature there are two main proposed explanations for variation in aggregate IPO volume: the capital 
demands hypothesis, and the investor sentiment hypothesis. The aim of the paper is to test 1) how 
financial crisis translated into IPO waves and 2) which factor (capital demand or market condition) is 
better correlated with the IPO waves on the WSE. The main hypotheses of this article are 1) the 
financial crisis translated into the decrease in the number of IPOs and the value of IPO and 2) the 
waves of IPO are correlated with market condition. The findings of this article show that the  number of 
IPO companies and the value of IPO issuance is correlated with the capitalization of stock exchange 
and GDP growth, while capitalization is correlated with GDP growth, but GDP depends on activity 
(optimism) of companies. Capitalization depends also on activity (optimism) of investors. In the paper, 
the analysis covers the years 2005 – 2015 and companies that raised new capital by IPOs on the main 
market of the WSE. We compared  IPO volume in absolute and relative terms (IPO volume growth). 
The IPO volume was compared with WIG pricing (WSE index) and GDP level. The IPO volume growth 
was compared with WIG growth, WIG RR (WIG annual rate of return), and GDP growth. The article is 
organized as follows: we start with an overview of the literature on IPO reasons and waves, and then 
we conduct the analysis and present conclusions. 
 
Keywords: IPO waves, capital demands hypothesis, the investor sentiment hypothesis, market 
condition 
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1. IPO WAVES – LITERATURE REVIEW 
 
In most cases, the primary motive for a company to go public is the desire to raise equity capital for 
the firm and to create a public market in which the founders and other shareholders can convert some 
of their wealth into cash at a future date. Going public is a real driver for the firm’s development, 
enabling it to increase its equity while also reinforcing its structure and reputation. The public status 
also provides the firm with an objective valuation as  share prices are listed on a daily basis. (de Jong 
& Legierse, 2013; Benninga et al., 2005, pp. 115-132)  
 
Benniga et al. (2005), having studied the optimal conditions for an IPO, concludes that investment 
financing is not the only rationale to launch an IPO (Batnini & Hammammi, 2015, pp. 1679 -1692). 
Ibbotson and Jaffe (1975) and Ibbotson, Sindelar and Ritter (1988, 1994) show that there are 
pronounced cycles at a future date in the number and volume of new issues. They document 
substantial fluctuations in IPO volume and attribute this phenomenon to hot/cold issue markets. There 
are waves in IPO volume and a number of companies entering the stock market and IPOs are hot and 
cold markets, with many and few IPOs, respectively. However, they do not empirically test the 
underlying factors that contribute to the variation. Thus, while some studies deal with the substantial 
fluctuations in IPO volume and try to give some explanations for such variation, very few studies 
comprehensively examine the underlying causes of IPO volume cycles. (de Jong & Legierse, 2013) 
However, existing cold and hot IPO markets determine the amount of equity capital raised during a 
IPO process. Enterprises issuing shares during a hot IPO market can raise more capital than during a 
cold market. This means that waves of IPO are the outcomes of rational managers’ decisions. 
Companies take into account market conditions and decisions on an IPO are made when market 
conditions give chances for an IPO to be successful. The research in this area were carried out by, for 
example, Deeds et al. (1996) and Yang et al. (2013). (Wawryszuk-Misztal, 2015, pp. 1429-1436)  
 
In the literature, two main explanations for variation in aggregate IPO volume are proposed: the capital 
demands hypothesis, and the investor sentiment hypothesis (Lowry, 2003, pp. 3-40). 
 
The capital demands hypothesis says that variation in IPO volume is caused by changes in private 
firms’ aggregate demand for capital. General economic conditions vary over time. When conditions are 
better and an expected growth in the economy is higher, companies tend to have higher demands for 
capital. This higher economy-wide demand for capital translates into more companies seeking 
financing. That is why the number of companies having IPOs increases when private firms’ aggregate 
demand for capital increases (Lowry, 2003, pp. 3-40). It means that companies’ investments 
opportunities vary with the business cycle, and IPO volume varies with it (Lowry, 2003). In this 
perspective GDP growth is important. So IPO volume is expected to be high in an expansionary 
phases of the business cycle and low in periods of economic contraction (de Jong & Legierse, 2013). 
Capital demand is then affected by the changes in the business cycle and economic conditions. If 
economic expansion results in better investment opportunities, then firms tend to have greater capital 
demand to finance these projects. In general, IPO volume increases when aggregate capital demand 
increases. Specifically, economic expansion lowers the cost of equity, inducing more firms to conduct 
IPOs. And economic expansion leads to increase in equity issuance in the early phases of the 
business cycle.  
 
The investor sentiment hypothesis posits that variation in the level of investor optimism causes the 
costs of issuing equity and therefore IPO volume to fluctuate over time. During some periods, 
investors are overly optimistic and are willing to pay more for firms than they are worth it. During these 
periods, the costs of going public are especially low. Consequently, a large number of firms find it 
optimal to go public. In contrast, during periods of low sentiment, investors may undervalue firms, 
causing IPO volume to be low. If individual investors are occasionally overoptimistic and willing to pay 
more for firms than they are worth, then value-maximizing managers will issue equity during these 
periods of high investor sentiment (Lowry, 2003, pp. 3-40). It is more likely that firms issue an IPO in 
times when equity valuation in general is high (Banerjee et al., 2012, 2016). (de Jong & Legierse, 
2013)  
 
Some empirical regularities suggest that entrepreneurs indeed time their decisions to go public. The 
coincidence of IPO waves with relatively high market prices is found by Benninga (Benninga et al., 
2005, pp. 115-132). 
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Equity market timing refers to the practice of issuing shares at high prices and repurchasing at low 
prices. The intention is to exploit temporary fluctuations in the cost of equity relative to the cost of other 
forms of capital. Firms tend to issue equity instead of debt when market value is high (Baker & 
Wurgler, 2002). 
 
2. IPO WAVES AND THEIR RATIONALE – RESEARCH REVIEW 
 
There are some studies showing that IPO waves are results of capital demand. Supporting empirical 
evidence is provided by Lowry (2003), for example. Firms invest more when they expect higher profits. 
Yung, Colak, Wang (2008) developed a model in which time-varying real investment opportunities lead 
to time varying adverse selection in the market for initial public offerings.  
 
Dittmar and Dittmar (2008) further confirmed that changes in economic conditions affect aggregate 
capital demand and drive waves of equity issuance. 
 
There are many more studies showing that IPO waves are results of market conditions. Lowry and 
Schwert (2002, 2004) note that IPO volume tends to be higher following periods of especially high 
initial returns. They find that IPO volume tends to be higher following periods of high initial returns 
because more firms are willing to take advantage of hot markets. Batnini and Hammammi (2015) 
prove the existence of a significant relationship between past stock market returns and a number of 
IPOs. Before setting the date for an IPO, managers analyze long term financial market yields. Pastor 
and Veronesi (2003) find that IPO volume is negatively related to future market returns as well as to 
recent changes in market return volatility, which itself is positively related to expected market return. 
They show that IPO waves in their model tend to be preceded by high valuations for the market as a 
whole. Schultz (2003) argues that equity issuers appear to time the market ex post but not ex ante, 
because market peaks are known only ex post. Ritter and Welch (2002) also argue that perhaps the 
most important question to be answered is why issuing volume drops so radically following stock 
market drops. They think that IPO waves should be preceded by high market returns, followed by low 
market returns. When market conditions worsen, stock prices drop and IPO volume declines because 
private firms choose to wait for more favorable market conditions before going public. 
 
To provide an analytical framework for IPO waves, Pástor and Veronesi (2005) develop a model of 
optimal IPO timing in which IPO waves are caused by expected market return decline, expected 
aggregate profitability increase or increases in prior uncertainty about the IPO average future 
profitability. Building on the concept of IPO uncertainty, Lowry et al. (2010) find that the ‘hot-issue’ 
phenomenon is characterized by high initial returns and large IPO volume as well as high variability of 
initial returns. 
 
Beaulieu and Bouden (2015) found that high initial returns are followed by a large number of IPOs. 
More firms are likely to go public in ‘hot-issue’ market periods to potentially benefit from the 
overvaluation of their shares by overoptimistic investors.  
 
Lowry et al. (2010) note that a ‘hot-issue’ phenomenon is characterized by not only high initial returns 
and large IPO volume, as shown in the prior literature, but also a high variability of initial returns.  
 
But Pastor and Veronesi (2005) also find that IPO waves occur as a response to market conditions 
rather than market misvaluations. They find also that IPO volume is more closely related to recent 
changes in stock prices than to the level of stock prices. 
 
Pastor and Veronesi (2005) notice that IPO waves are preceded by an increase in market yields and 
followed by decreases. IPO concentrations appear as soon as forecasts begin predicting an increase 
in expected yields. When the market value increased substantially over the past two years, investors 
forecast a market reversal in the near future and a strong decrease. Then it is the right moment for a 
firm to launch an IPO.  
 
These studies confirm the intuitive notion of the impact of capital market variation on IPO waves. 
 
However, the lead-lag effect between a number of IPOs and market performance is the object of little 
research. An IPO is not an instant operation; it requires a certain amount of legal, financial and 
organizational preparation, that is why an IPO is generally decided several months prior to the actual 
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launch. Some firms carries out an IPO despite market constraints and shareholder demands. The 
firms observe the market before making a decision to go public. After this decision was made, the 
directors stopped observing the markets (Pastor et al., 2009). 
 
In summary, the results suggest that IPO volume is positively related to companies’ demands for 
capital and the level of investor sentiment. With respect to all these factors, dynamics at both the 
economy-wide level and at the capital market level significantly affects the  firms’ decisions. (Lowry, 
2003, pp. 3-40) 
 
3. HYPOTHESIS DEVELOPMENT AND METHODOLOGY 
 
The aim of the paper is to test which factor (capital demand or market condition) is better correlated 
with the IPO waves on the Warsaw Stock Exchange. We assume that there should be a positive 
correlation between capital demand and market condition and IPO waves, for:  

1. higher GDP growth causing higher investment opportunities (in real economy) results in 
entrepreneurs’ optimism, and in higher demand for capital, 

2. higher stock prices and rates of return causing higher investment opportunities (on financial 
market) result in investor optimism, and in higher supply of capital. 

 
The Warsaw Stock Exchange (WSE) is considered to be one of the most successful regional stocks 
(Glavina, 2013). Founded in 1991, the WSE organizes and operates trading on three markets: WSE 
Main Market (trade in equities, equity-related financial instruments and other cash markets instruments 
as well as derivatives), NewConnect (trade in equities and equity-related financial instruments of small 
and medium-sized enterprises – alternative market) and Catalyst (trade in corporate, and municipal 
bonds). 
 
The analysis covers the years 2005 – 2015 and companies that raised new capital by IPOs on the 
main market of the WSE. This group does not cover those entities which: 1) offered for sale only 
already existing shares 2) came to the main market from the alternative market, 3) are financial 
institutions (banks, insurance companies), 4) are foreign companies. 
 
The data used in the analysis were gathered from: 1) the prospectus with appendixes and current 
reports for each of the initial public offerings by the firms in the sample, 2) the WSE data, 3) the 
Central Statistical Office data, as well as other public sources. 
 
Table 1: Value of IPO on the Warsaw Stock Exchange from 2005 to 2015.  
 
Year  Value of IPO 

(in mil PLN) 
No. of IPO 
companies 

Average 
value of IPO 
(in mil PLN) 

Median – 
value of IPO 
(in mil PLN) 

Min (in mil 
PLN) 

Max (in mil 
PLN) 

2005  4,876.5     24 203.2 22.2 3.0 2,682.0 
2006  1,673.6     33 50.7 20.5 3.8 249.5 
2007 2,926.7     57 51.3 32.5 4.7 370.5 
2008 2,886.7     24 120.3 12.4 0.1 1,989.3 
2009 6,711.4     10 671.1 17.6 1.8 5,968.8 
2010 695.7     18 38.6 35.2 3.5 90.0 
2011 360.2    11 32.7 25.9 4.8 76.5 
2012 82.7   4 20.7 19.6 12.8 30.7 
2013 342.9    7 49.0 30.0 11.4 136.2 
2014 351.4    7 50.2 50.5 6.3 155.6 
2015 523.0 9 58.1 33.2 19.6 143.0 

Source: first hand collected data 
 
The average annual value of IPO on the Warsaw Stock Exchange from 2005 to 2009 is equal to 3,815 
mil PLN and from 2010-2015 it is over ten times lower (366.6 mil PLN). After the breakdown in the 
value of IPO in 2009 and a further decline up to 2012, the increase in the value of IPO began in 2013. 
The number of companies that raised new capital by IPO started to increase after 2012 but it is still 
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much lower than in 2005-2010. The higher average value of IPO in 2009 is due to one initial public 
offer of the highest value ever on the Warsaw Stock Exchange in 2005-2015.  
 
4. RESEARCH FINDINGS  
 
We compared IPO volume in absolute and relative terms (IPO volume growth). The IPO volume was 
compared with WIG pricing (the WSE index) and GDP level. The IPO volume growth was compared 
with WIG growth, WIG RR (WIG annual rate of return), and GDP growth. 
 
Picture 1: Correlation between IPO volume, WIG pricing and GDP level in 2005-2015. 
 

 
 
Source: first hand collected data 
 
Picture 1 captures the waves of IPO on the Warsaw Stock Exchange in combination with WIG pricing 
and GDP level. GDP level increase from about 985 bn PLN in 2005 to 1.777 bn in 2015. There is no 
decline period in GDP level in 2005-2015. WIG pricing shows the opposite trend. There are three 
peaks: in 2007, 2009 and 2013 and three valleys: in 2008, 2012 and 2015. WIG pricing starts with 
app. 14,000 level in 2005 and decline to less than 1,000 level in 2015.  
 
Table 2: Correlation coefficient between IPO volume, WIG pricing and GDP in 2005-2015. 
 
 WIG pricing IPO volume GDP 
WIG pricing 1   
IPO volume 0,522 1  
GDP -0.814* -0.648* 1 
* Correlation significant at the 0.05 level. 
Source: first hand collected data 
 
Our research findings show that the IPO volume has a higher correlation coefficient with GDP level 
than with the WIG pricing. What is also interesting, the research shows that the higher correlation 
coefficient is for the correlation between WIG pricing and GDP. 
 
In the next step we compare the above data in relative terms.  
 
Picture 2: Correlation between IPO volume growth, WIG growth, GDP growth and WIG RR in 2005-2015. 
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Source: first hand collected data 
 
Picture 2 shows how the level of WIG growth, IPO volume growth, GDP growth and WIG RR  changed 
from 2005 to 2015 (previous year = 100). IPO volume growth were lower than 1.0 for five years during 
the period 2005-2015 and GDP growth was higher than 1.0 for every year from the period 2005-2015. 
There are significant fluctuations in the level of WIG growth (even 0.08 in 2014). Huge fluctuations are 
also noticed for the WIG annual rate of return. WIG RR varies from -52% in 2008 to 33% in 2005. 
 
Table 3: Correlation coefficient between IPO volume growth, WIG growth, GDP growth and WIG RR in 2005-
2015. 
 
 WIG growth IPO volume 

growth 
GDP growth WIG RR 

WIG growth 1    
IPO volume 
growth 

0.530 1   

GDP growth 0.042 -0.131 1  
WIG RR 0.468 0.051 0.101 1 
Source: first hand collected data 
 
Our research findings show that IPO volume growth has a higher correlation coefficient with WIG 
growth. A lower correlation is noticeable for GDP growth but in this case the correlation coefficient has 
negative value. The lowest correlation coefficient (positive) is with WIG RR. However WIG RR is 
strongly correlated with WIG growth. 
 
5. CONCLUSIONS 
 
In the literature there are two main proposed explanations for variation in aggregate IPO volume: the 
capital demands hypothesis, and the investor sentiment hypothesis. There are some studies showing 
that IPO waves are results of capital demand, e.g. Lowry (2003), Yung, Colak, Wang (2008), Dittmar 
and Dittmar (2008). However, there are many more studies showing that IPO waves are results of 
market conditions, e.g. Lowry and Schwert (2002, 2004), Batnini and Hammammi (2015), Pastor and 
Veronesi (2003, 2005), Schultz (2003), Ritter and Welch (2002), Lowry et al. (2010), Beaulieu and 
Bouden (2015), Pastor et al. (2009).  
 
Our research findings confirm the validity of both of the two pre-established hypotheses: 1) the 
financial crisis translated into the decrease in the number of IPOs and the value of IPO and 2) waves 
of IPO are correlated with market condition. Our research findings show that financial crisis caused the 
significant decrease in the volume and value of initial public offer on the Warsaw Stock Exchange. The 
number of IPO companies and the value of IPO issuance is correlated with the capitalization of stock 
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exchange and GDP growth. The capitalization is correlated with GDP growth and GDP depends on 
activity (optimism) of companies. The capitalization depends also on activity (optimism) of investors. 
The analysis of correlation coefficients in our research reveals that waves of IPO are correlated with 
market condition rather than capital demand.  
 
REFERENCE LIST 
 

1. Baker, M., & Wurgler, J. (2002, February). Market Timing and Capital Structure. In Journal of 
Finance, vol. LVII, no 1. 

2. Banerjee, S., Güçbilmez, U., & Pawlina, G. (2012). IPO Waves and Hot Markets in the UK. 
Downloaded from http://ssrn.com/abstract=2202921. 

3. Banerjee, S., Güçbilmez, U., & Pawlina, G. (2016). Leaders and Followers in Hot IPO 
Markets. Available at SSRN: 
http://ssrn.com/abstract=2020221 or http://dx.doi.org/10.2139/ssrn.2020221. 

4. Batnini, F., & Hammami, M. (2015, September/October). IPO Waves: How Market 
Performances Influence The Market Timing Of IPO? In The Journal of Applied Business 
Research, vol. 31, no 5, pp 1679 -1692. 

5. Beaulieu, M.-C., & Bouden, H. M. (2015). Firm specific risk and IPO market cycles. In Applied 
Economics, vol. 47, no 50, pp. 5354-5377, DOI: 10.1080/00036846.2015.1047091. 

6. Benninga, S., Helmantel, M., & Sarig, O. (2005). The Timing of Initial Public Offerings. In 
Journal of Financial Economics, no 75, 115-132. 

7. de Jong, A., & Legierse, W. (2013). IPO Waves: An Empirical Analysis of Going-public 
Decisions in the Netherlands, 1876-2009. Annual Conference of Economic History Society, 5-
7 April 2013, University of York. Retrieved from http://www.ehs.org.uk/events/annual-
conference-programme-2013.html (access date: 12.12.2015).  

8. Deeds, D., DeCarolis, D., & Coombs, J. (1996). The Impact of Timing and Firm Capabilities on 
the Amount of Capital Raised in an Initial Public Offering: Evidence From the Biotechnology 
Industry. Entrepreneurship Faculty Publications. Paper 1, 97-100. Retrieved from 
http://ir.stthomas.edu/ocbentrpub/1. 

9. Dittmar, A.K., & Dittmar, R. (2008). The Timing of Financing Decisions: An Examination of the 
Correlation in Financing Waves (with Robert Dittmar). In Journal of Financial Economics 

10. Glavina, S. (2013). European IPO Market. Global and Regional Stock Exchanges. In 
Economics and Management, 18 (4), 632-642. Retrieved from 

90, 
issue 1, pp. 59-83. 

http://dx.doi.org/10.5755/j01.em.18.4.5726 
11. Ibbotson, R. G., & Jaffe, J. F. (1975). Hot issue’ markets. In Journal of Finance, 30, 1027–42. 
12. Ibbotson, R. G., Sindelar, J., & Ritter, J. (1988). Initial public offerings. In Journal of Applied 

Corporate Finance, 1, 37–45. doi:10.1111/jacf.1988.1.issue-2. 
13. Ibbotson, R. G., Sindelar, J., & Ritter, J. (1994). The market’s problems with the pricing of 

initial public offerings. In Journal of Applied Corporate Finance, 7, 66–74. 
doi:10.1111/jacf.1994.7.issue-1. 

14. Lowry, M. (2003). Why does IPO volume fluctuate so much? In Journal of Financial 
Economics, 67, 3–40. doi:10.1016/S0304-405X(02)00230-1. 

15. Lowry, M., Officer, M., & Schwert, W. (2010). The variability of IPO initial returns. In The 
Journal of Finance, 65, 425–65. doi:10.1111/(ISSN)1540-6261. 

16. Lowry, M., & Schwert, W. (2002). IPO market cycles: bubbles or sequential learning? In The 
Journal of Finance, 57, 1171–200. doi:10.1111/1540-6261.00458. 

17. Lowry, M., & Schwert, W. (2004). Is the IPO pricing process efficient? In Journal of Financial 
Economics, 71, 3–26. doi:10.1016/S0304-405X(03)00205-8. 

18. Pastor, L., & Veronesi, P. (2003). Stock Prices and IPO Waves, Working Paper. 
19. Pástor, L., Taylor, L. A., & Veronesi, P. (2009). Entrepreneurial learning, the IPO decision, and 

the post-IPO drop in firm profitability. In Review of Financial Studies, 22, 3005–46. 
doi:10.1093/rfs/ hhn082. 

20. Pástor, L., & Veronesi, P. (2005). Rational IPO waves. In Journal of Finance, 60, 1713–1757. 
doi:10.1111/ j.1540-6261.2005.00778.x. 

21. Ritter, J. R., & Welch, I. (2002). A review of IPO activity, pricing, and allocations. In The 
Journal of Finance, 57, 1795–828. doi:10.1111/jofi.2002.57. issue-4. 

22. Schultz, P. (2003). Pseudo Market Timing and the Long-Run Underperformance of IPOs. In 
Journal of Finance, vol. 58, pp. 483-517. 

577

http://ssrn.com/abstract=2020221�
http://dx.doi.org/10.2139/ssrn.2020221�
http://www.ehs.org.uk/events/annual-conference-programme-2013.html�
http://www.ehs.org.uk/events/annual-conference-programme-2013.html�
http://ir.stthomas.edu/ocbentrpub/1�
http://dx.doi.org/10.5755/j01.em.18.4.5726�


23. Wawryszuk-Misztal, A., (2015). Expected And Actual Proceeds From Share Issue On The 
Warsaw Stock Exchange, Managing Intellectual Capital and Innovation for Sustainable and 
Inclusive Society. Proceedings of the MakeLearn and TIIM Proceedings of the MakeLearn and 
TIIM Joint International Conference,  27–29 May 2015, Bari, Italy, To Know Press, 
International Academic Publisher, Bangkok-Celje-Lublin,  pp. 1429-1436, 
http://www.toknowpress.net/ISBN/978-961-6914-13-0/papers/ML15-278.pdf, (access date: 
13.12.2015). 

24. Yang, L., Zhiqiang, H., Zhou, W., & Qiu, Ch. (2013). Optimal IPO Timing - Based on China 
Ashare Market Empirical Research. In Pakistan Journal of Statistics, 29(5), 827-842. 

25. Yung, C., Colak, G., & Wang, W. (2008). Cycles in the IPO Market. In Journal of Financial 
Economics, vol. 89, pp. 192-208. 

578

http://www.toknowpress.net/ISBN/978-961-6914-13-0/papers/ML15-278.pdf�


<<
  /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




