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Abstract. The cyclicality of underwriting profits for the property-liability insurance industry has been 
extensively researched. The underwriting cycle refers to a repeating series of phases that insurance markets go 
through. The sequence of hard and soft markets may be observed in prices, profi tability, and supply (capacity) 
for insurance. In this study we try to describe in detail phases of insurance cycles and its characteristics. We 
put a special emphasis into crises (hard markets). We also present some historical data about crises, its causes 
and consequence on the example of the US insurance market.
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Аннотация. В статье исследуется цикличность прибыли андеррайтинга в страховании имущества и 
ответственности. Цикл андеррайтинга соотносится фазами страховых рынков. Чередование жестких 
и мягких фаз рынка может быть рассмотрена с точки зрения цен, рентабельности и емкости страхова-
ния. В данном исследовании подробно описаны этапы страховых циклов и его характеристик. Особый 
акцент сделан на кризисах (жестких рынках). Также приведены исторические данные о кризисах, их 
причинах и последствиях на примере страхового рынка США.
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1. Introduction
The underwriting cycle refers to a repeating series of 
phases that insurance markets go through [1, 2]. The 
sequence of “hard” and “soft” markets may be ob-
served in prices, profi tability, and supply (capacity) for 
insurance. In a “hard” market, the supply of insurance 
coverage shrinks amid high and rising insurance prices 
and profi tability. In a “soft” market, the availability of 
insurance coverage expands as prices and profi ts tum-
ble. The underwriting cycle does not necessarily syn-

chronize with the general business cycle. In fact it is 
much more regular than the general business cycle.

Many studies have shown that an underwriting 
cycle exists in the United States insurance market 
[3–7], in other developed countries [4, 7, 8], as well 
as in different lines of insurance [3, 4, 7, 8]. The aver-
age cycle length is about six to seven years [3, 4], but 
sometimes reaches even 18 years [7].

As we mentioned before the underwriting cycle 
is defi ned as alternating periods of hard markets in 
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which insurance prices and insurer profi tability are 
high and soft markets with low insurance prices and 
low insurer profitability. However, sometimes (es-
pecially in older literature) description of the cycle 
includes four phases. The first phase is character-
ized by a period of low profitability (recession). In 
that phase premiums begin to increase and capacity 
starts to shrink. This is followed by a sudden change 
to rapidly increasing profi tability (crisis) — rates are 
very high and capacity is restricted because many 
insurers have left the market. In the third stage (re-
vival), profi tability remains high but is no longer in-
creasing. Premiums begin to decrease and capacity 
increases. Profi tability gradually declines during the 
last stage (boom). The industry returns to a period 
of low profi tability as there is too much capacity and 
rates are quite low [9].

Many causes for the underwriting cycle have been 
posited in the literature. One school of thought sug-
gests that the causes are irrational behavior such as 
competitor-driven pricing and naive rate-making 
processes. Another school of thought, that is related 
to the rational expectations/institutional interven-
tion hypothesis, does not agree that insurance mar-
kets and insurers are irrational. Instead, it suggests 
that the underwriting cycle is created by external 
factors and market characteristics that are outside 
the control of insurers. These factors include exter-
nalities affecting data collection, the regulatory ap-
proval process, policy renewal and accounting lags, 
interest rates changes, stock market ineffi ciencies, 
and the general business cycle [8].

Numerous studies and debates relating to the two 
schools of thought exist. Extant studies discuss spe-
cifi c reasons/explanations for the underwriting cycle 
such as: forecasting errors [3], insurer moral hazard 
[2], arbitrage theory [4], risky debt [10], interest rate 
variation [11], capacity constraints [1, 9, 12] and un-
derwriters’ sentiment [13]. Nevertheless, there is no 
integrated theory concerning the causes of the un-
derwriting cycle.

The goal of this paper is to describe in detail 
phases of underwriting cycles with its characteris-
tics. We put a special emphasis into crises by pre-
senting some historical data, its causes and conse-
quence on the example of the US insurance market.

2. Cycle description
It is obvious we cannot indicate the starting point of 
a cycle, however, usually we begin description from 
its bottom (fi g. 1).

An impulse commencing this area should be seen 
in the earlier shock (eg. natural disaster or a crisis in 
some kind of insurance), resulting in the payment of 
above-average claims. Therefore, initially we can talk 
about the collapse of the insurance market. The rates 
are soaring, and the capacity decreases due to with-
drawals [14]. For the same risk is now priced higher 
than in previous years, there are new exclusions.

This period can also be a consequence of the 
competitive war and mistakes made by market par-
ticipants in the previous phase. It comes to light, 
the premium rates were wrong calculated (too low). 
In the earlier period of prosperity it appeared new 
companies (not experienced, without know-how 
and using incomplete statistical data) that wanted 
to face competition from experienced underwriters. 
Therefore they had to offer insurance coverage at low 
prices. This caused the falling of prices, as everyone 
fought for the clients and have to tempt policyhold-
ers competitive conditions [16, 17].

Thus, in the bottom of a cycle profi tability is very 
low (the lowest), there is an underwriting loss, and 
prices start to rise. Therefore, the capacity decreases 
as a result of withdrawals, insolvencies and bank-
ruptcies, which primarily relates to these new play-
ers. Also we observe mergers and acquisitions [18].

The process is continued during the hard market. 
It is not possible to raise rates to all customers from 
day to day, because you have to wait for the expiry 
of the current contracts. In extreme cases, it may be 
periods of one year or even longer, since sometimes 
more complex contracts are concluded for a period 
exceeding 12 months (during the soft market — both 
customers and insurance companies are interested 
in such solutions).

The market situation is becoming more seri-
ous. It should be emphasized the importance of this 
phase, both the macro and micro-economic point of 
view.

The crisis on the insurance market has an impact 
on the general economy, as it causes some restric-
tions in the access to insurance coverage for poten-
tial policyholders, who cannot meet their needs [19]. 
This is due to the fact that insurers not only raise 
rates, but also uses hard underwriting (tightened 
conditions of insurance protection) — for both new 
customers and those who renew their policies.

Negotiating position of those companies that 
survived the downturn, is so strong that they can 
reject number of applicants, fearing the payment 
of new big claims. As competition and the supply is 



78

Мир новой экономики

МИРОВАЯ ЭКОНОМИКА

Low profits or losses 

New entrants

High profits

Price war

High rates

Profits rise

Buyer’s market

Seller’s market

Hard underwriting

Seek market share

Rates 
increases

Profits decreases

Increased 
capacity

Mounting lossesInsolvencies & 
withdrawals

Capacity decrease

Rates decease

Relaxed 
Underwriting

Inadequate rates

Soft 

market

Hard market

limited customers are sometimes unprotected and 
they must use other risk management techniques. 
Thus, at the beginning of the period the contribu-
tions may be reduced, but later, because of high rates 
premiums begin to rise [16]. Such a state of market 
conditions is good for insurers. This increase of rates 
takes into account not only the current level of risk, 
but also compensate for losses from previous periods 
in which they charged too low premiums. Therefore 
the policyholders (if they are able to get insurance 
coverage) have to participate in the losses of insur-
ance companies from earlier times. Hence, it is not 
surprising that the loss ratio decreases rapidly and 
profi tability increases.

In the later phase of the hard market rates stabi-
lize at a high level and capacity remains low — still 
the demand for insurance services exceeds supply; 
not all customers are able to fi nd satisfactory insur-
ance protection.

The end of the hard market is the best time for 
insurance companies. You can see the effects of the 
earlier restrictions. On the one hand, customers have 
become accustomed to high insurance prices, so the 
dynamics of written premium is relatively high. On 
the other hand, due to tightened underwriting and 
new exclusions claims decrease. Premiums and prof-

itability stabilize at a high level, but they are not 
growing [9].

However, these good times for the insurance 
companies do not last long. Because of the favorable 
situation on the insurance market is, we can observe 
new players attracted by the high profitability of 
the sector. However, sometimes they are not expe-
rienced, but they offer similar services to the rest of 
the companies. Therefore, the capacity increases and 
insurance cover is easier to get. In addition insurers 
accept a higher sum insured. A soft market begins. 
There are no longer problems with fi nding adequate 
insurance cover. This leads to a relative equilibrium 
between the supply and the demand. Rates begin to 
decline [20]. Customers are more interested in buy-
ing insurance, because it is cheaper and has a wider 
scope of cover.

Shareholders, however, expect a return on invest-
ment. Therefore, insurers begin to seek for market 
share. They think that by increasing written pre-
miums they can gain higher profi ts [16]. They often 
believe that the profit rate remains unchanged — 
but unfortunately it decreases. This period can be 
called a war competition. Because of new insurers, 
customers are able to insure quite easily and rela-
tively cheaply — even if they want to cover “bad” risk 

Fig. 1. The underwriting cycle [15, p. 41]
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and / or they have suffered several losses. Capacity 
remains high, but it is diffi cult to attract new cus-
tomers. Rates continue to fall, reaching a very low 
level — this period is known as the price war.

Despite the efforts inserted by the companies to 
the growth of the number of concluded insurance 
contracts (which generates additional high acqui-
sition costs), the dynamics of written premium is 
very low or even declines (the increasing number 
of new contracts does not compensate the decrease 
in rates). In addition, in connection with the slowly 
growing amounts of claims paid, loss ratio is grow-
ing, which also means a rapid decline in the profi t-
ability [9]. At the end, it turns out that the rates were 
underestimated. Finally claims increases.

3. Existence of cycles and crises 
on the US insurance market
Figures 2–4 show some examples of fluctuations in 
basic market indices in the US insurance market as 
well as some events that could causes these variations. 
A cycle is apparent in all of these fi gures but is most 
apparent in term of the movement of the combine 
ratio (fig. 2–3). These figures reflect the accounting 
cycle as well as “real” changes in price and the amount 
of coverage provided. Measuring from trough to 
trough, 12 distinct cycles in the combined ratio have 

been observed since 1926: 1926–1932; 1932–1940; 
1940–1946; 1946–1951; 1951–1957; 1957–1964; 
1964–1969; 1969–1975; 1975–1984; 1984–1992; 
1992–2001; 2001–2009. The US insurance market is 
currently in the midst of an 13th cycle [15]. The average 
cycle length is from about 6–7 years up to 9–10 years 
(in the recent years) (fi g. 2).

Figures 3 and 4 show changes in ROE (return on 
equity) and premium growth on the US insurance 
market and indicate some very important events. 
Usually these events (mainly natural disasters) had 
a great impact on fl uctuations in ROE and premium 
growth — they led to crises on US insurance market. 
In this context we should mention events such as: 
tort liability crisis (1985–1986), Hurricane Andrew 
(1992), earthquake in Northridge (1994), September 
11 events (terrorist attacks, 2001), Hurricane Katrina 
(2005), fi nancial crises (2008).

4. Closing remarks
The phenomenon of the underwriting cycle is relat-
ed to a succession crises, which touched the market, 
and the periods of a return to relative stability. Con-
trary to appearances, these periods of downturn, de-
spite initial problems, usually transformed in times 
of prosperity for insurance companies, which did 
survive the most diffi cult times. Then their role grew 

Fig. 2. Profi tability Peaks & Troughs in the P/C Insurance Industry

History suggests next ROE peak will 
be in 2016-2017
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in market, increased the possibility of raising prices 
and tightening conditions, and customers, who do 
not have a better alternative, had to adapt to the 
standards imposed on them.

One might expect that the high-price, restricted-
supply phase would be short lived due to competi-

tion between insurers for profi table new business. In 
fact, this phase is persistent enough that it can be ob-
served in annual data. Only when the market enters 
the new players — encouraged by the good results 
of other participants — the situation is returning to 
equilibrium. Then, due to growing competition, usu-

Fig. 3. ROE: Property/Casualty Insurance by Major Event
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ally it occurs rates reductions, which admittedly are 
favorable for the demand side, but exceeding a cer-
tain level inevitably leads to the next disaster. There 
are always some insurers that are seeing for market 
share (written premiums) and because of that will be 
ready for lowering rates. After a time, it appears that 
the losses increases, the technical reserves are under-
estimated and we return to the starting point.

Accordingly, the research on underwriting cycles 
are needed. Of course, a number of possible expla-
nations for this phenomenon have been suggested, 
but the mechanism of cyclical fl uctuations at least 
partly remains unchanged. Despite of many years of 
observation, from time to time, there are new facts 
which show us, as many issues in this area should be 
still explained.

REFERENCES
1. Niehaus, G., Terry A., 1993, Evidence on the Time Series Properties of Insurance Premiums and Causes of the 

Underwriting Cycle: New Support for the Capital Market Imperfection Hypothesis, The Journal of Risk and 
Insurance, 60 (3): 466–479.

2. Harrington, S., Danzon P., 1994, Price Cutting in Liability Insurance Markets, Journal of Business, 67 (4): 511–
538.

3. Venezian, E., 1985, Ratemaking Methods and Profi t Cycles in Property and Liability Insurance, The Journal of 
Risk and Insurance, 52 (3): 477–500.

4. Cummins, D., Outreville, F., 1987, An International Analysis of Underwriting Cycles, The Journal of Risk and 
Insurance 54 (2): 246–262.

5. Doherty, N., Kang H., 1988, Interest Rates and Insurance Price Cycles. Journal of Banking and Finance, 12 (2): 
199–214.

6. Grace, M., Hotchkiss, J., 1995, External Impacts on the Property-Liability Insurance Cycle, The Journal of Risk 
and Insurance 62 (4): 738–754.

7. Lamm-Tennant, J., Weiss M., 1997, International Insurance Cycles: Rational Expectations/Institutional 
Intervention. The Journal of Risk and Insurance, 64 (3): 415–439.

8. Chen, R., Wong, K., Lee, Hong C., 1999, Underwriting Cycles in Asia, Journal of Risk and Insurance, 66 (1): 
29–47.

9. Gron, A., 1994, Capacity Constraints and Cycles in Property-Casualty Insurance Markets, RAND Journal of 
Economics, 25 (1): 110–127.

10. Cummins, D., P. Danzon, 1997, Price, Financial quality, and Capital Flows in Insurance Markets, Journal of 
Financial Intermediation, 6: 3–38.

11. Fields, J., Venezian E., 1989, Interest Rates and Profi t Cycles: A Disaggregated Approach, The Journal of Risk 
and Insurance 56 (2): 312–319.

12. Winter, R., 1994, The Dynamics of Competitive Insurance Markets, Journal of Financial Intermediation, 3 (4): 
379–415.

13. Boyer, M., 2006, Underwriting Cycles and Underwriter Sentiment, Proceedings from ARIA Annual Meeting 2006, 
ARIA.

14. Gron A., 1994, Evidence of Capacity Constraints in Property-Casualty Insurance, “Journal of Law and 
Economics”, Vol. 37, No. 2.

15. Manikowski P., 2013, Insurance Cycles in Market Economy. Term, Features, Structure, Poltext, Warsaw (in Polish).
16. Smith M. E., 1981, The Underwriting Cycle in Property and Casualty Insurance, University of Utah.
17. Taylor G., 1991, An Analysis of Underwriting Cycles and Their Effects on Insurance Solvency, in: Managing the 

Insolvency Risk of Insurance Companies, Cummins D., Derrig R. (eds.), Kluwer Academic Publisher, Boston 
(Huebner International Series on Risk, Insurance, and Economic Security, Vol. 12).

18. Feldblum S., 2001, Underwriting Cycles and Business Strategies, “FCAS Proceedings of the Casualty Actuarial 
Society”, Vol. LXXXVIII.

19. Harrington S., Niehaus G., 2000, Volatility and Underwriting Cycles, in: Handbook of Insurance, G. Dionne (ed.), 
Huebner International Series on Risk, Insurance, and Economic Security, Vol. 22, Kluwer Academic Publishers, 
Boston.

20. Klein R., 2004, Underwriting Cycle, in: Encyclopedia of Actuarial Science, B. Sundt, J. Teugels (ed.), Wiley, 
Chichester.



<<
  /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


