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Abstract

As catastrophe risk management has become incgbasmportant for the private sector,
sovereigns are also devoting more attention to taastrophe risk exposure. As governments
examine ways to manage their catastrophe risk, ddexas established itself as a leader in the
field. In 2006, Mexico issued a catastrophe borlT ®/ex, to provide post-disaster funding in
the event of a large earthquake. Based upon the- k&4 example, other sovereigns are
exploring different options to secure post-disagiading. Although the issuance of CAT-Mex
has rightly established Mexico as a pioneer indhes, CAT-Mex has its roots in more than a
decade of disaster planning. Prior to CAT-Mex, Mexican government devoted resources and
planning to address the country’s catastropheaxglosure. In the 1990s, Mexico established a
Fund for Natural Disasters (FONDEN) that was tihet fnatural disaster fund in a developing
economy. Its government has been active in exagaiternative tools to cope with its natural
hazard risk. Since 1998, the World Bank and othirnational financial institutions have
worked diligently with Mexico to explore alternatis’ to cope with the costs of natural disasters.
The work in Mexico is often the model to explordiops in other developing countries.

Introduction:

Beginning in the 1990’s, an effort was undertakgra small group of researchers to
develop alternative strategies for emerging ecossrtu finance post natural disaster
reconstruction. This effort was spearheaded by¥bdd Bank. The World Bank was
concerned that the increasing costs of naturastissaby its client countries required more
resources than the Bank was able to provide. Higstidy, post disaster reconstruction for
emerging economies was financed by a combinatiahvefting loans approved for other
purposes and making new credit facilities availgdast disaster. From the period 1980-1998,
the World Bank funded post-disaster reconstrudtians in excess of $14 billion. This amount
does not include the diversion of prior approveahkthat were converted to post-disaster
reconstruction. By 1997, disaster assistance axteddor 12% of all overseas development

assistance from all sources.



In 1998, the World Bank created the Disaster Manant Facility (DMF). One of the
primary goals of the DMF was an examination of gt&ymarket alternatives to deal with the
post-disaster financing needs of developing coesitriThis interest was fueled by the increasing
options being used by the private market in devedlogountries to cope with the increasing costs
of natural disasters in the developed world. Briid 1990’s, a whole new array of catastrophe
linked derivatives were being created to absorhiqus of natural catastrophe risk in developed
countries. These catastrophe linked derivativegjbisk directly to the capital market, thereby
bypassing the traditional use of insurance. Tret fikct of God” bonds were issued in 1996. By

1998, the market issued more than $2.5 billiondnds to about 50 institutional investors.

In 1999, the World Bank first proposed the useaifstrophe linked securities to Mexico
as a means to provide financial support for pasaster reconstruction. The original proposals
envisioned Mexico issuing a catastrophe bond iratheunt of $500 million to supplement the
resources of the government contained in the FanN&tural Disasters (FONDEN) that the
government had established in 1994 (Kreimer €1399).

In 2006, Mexico became the first transition coyntr transfer a portion of its public-
sector natural catastrophe risk to the capital etarlgsing an insurance linked derivative
product. The government of Mexico issued a miregrisurance and a catastrophe bond in the
amount of $450 million. The funds were intendedupplement the funds otherwise available to
FONDEN. The issues identified and resolved fromftrst proposals in 1999 until the issuance
of the Mexican government sponsored catastropheatiee is important for other policy
makers and their advisors interested in duplicatregMexican experience. This paper explores
some of the salient issues that were identifiedrasdlved by the Government of Mexico and
the capital markets in issuing the derivativesG0& By identifying these issues, the Mexican
experience may prove to be educational for poliekens examining similar issues in other

emerging economies.

For those interested in the problem of whetheretheas something of benefit for
emerging economies in the development of cataserbpldges in the developed world, there
quickly emerged two structural problems to analgzime issue. The first problem was the fact
that no sovereign government had purchased capasttoedges for its own risk related to

natural hazards. There was a rich history of gavent’s intervention to resolve perceived



market failures to provide insurance against natatastrophe risk for its citizens in Japan,
Europe and the United States, but no exampleswdrgmental purchase of insurance at a
national level existed. The unwillingness of gowveemts to purchase insurance was based on
analysis pioneered by Ken Arrow that governmentsikhnot purchase insurance since they can
absorb risk more efficiently by spreading the @askoss large populations using governmental
power of taxation. This raised an initial thregshquestion of whether there was something
distinctive about developing economies that wouktify their using catastrophe hedges. The
second problem related to the insurability of datghe risk in emerging economies. In many
developed countries with deep markets for insurgmoducts, considerable analysis had been
done using catastrophe models to estimate prol@dges from natural catastrophes. In most
developing countries, little if any data existedapvhich models could be based. Further
complicating the problem, most government had rearty delineated the natural catastrophe
risk for which the government bore responsibilitese core issues required attention before the
difficult process of examining whether there wasiae at which any catastrophe hedge would

be purchased.
Why Should Sovereign Gover nments Purchase Insurance?

The question of whether any governments shouldhase catastrophe hedges (like
insurance or catastrophe bonds) is an interestinganic issue. According to work done by
Arrow and Lind (1970), government should insur&sienly if they are risk averse. Generally,
governments should never be risk averse. Throubkretheir power of transferring risk through
their power of taxation or by diversifying risk tugh a large portfolio of independent assets,
governments are generally the most efficient @#ito hold risk. Governments are “the most
effective insurance instrument of society” (Prie896). Governments are generally advised not

to pay the costs of transferring risk to privagkearers.

In trying to understand the limits of the Arrownld theorem, research was undertaken to
understand the application of the theory to devieppountries with high natural catastrophe
risk. Much of this work was pioneered at the In&dional Institute for Applied Systems Analysis
(IIASA) located outside of Vienna, Austria. Beging in 1998, a small group at IIASA under a
project (Natural Disasters and Developing CountAegect) partially sponsored by the World

Bank and the Swiss Reinsurance Company explorechibacity of emerging economies with
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high natural catastrophe risk to efficiently abstim® costs of natural disasters. The work began
by identifying the probabilistic long term macroeomic impacts of natural disasters on three
countries: Argentina, Honduras and Nicaragua. grbgect integrated the macroeconomic
planning models of the World Bank with catastropfmels for each country developed by
Swiss Re. The resulting modeling identified thegderm probabilistic impacts of disasters on
each country. An most important conclusion of thisk was that the long term macroeconomic
impacts of natural catastrophes was highly coredléd the ability of countries to reconstruct
essential infrastructure quickly after a disastaruored. If reconstruction was delayed, natural
catastrophes could significantly impact long temraelopment objectives for a series of highly

vulnerable countries (Freeman et al. 2002).

What then were the variables associated with adoggost disaster reconstruction? The
modeling was extended to isolate for each coutdrgapacity to access internal and external
sources of reconstruction funding based on eachtdes fiscal condition. This work provided
an initial indication of the weakness of the Arravnd theorem. For some countries, the relative
high cost of a disaster combined with limited asdeseither internal or external savings meant
that those countries could not fund post disasteonistruction. As a result, the expected losses
from natural disasters could impact long-term depeient objectives as well as poverty
reduction measures. This analysis proved trueifgriyrexposed countries in Central America
like Honduras and Nicaragua (World Bank 2002).

The IIASA team extended its initial work beginnimg2001 with a series of studies done
for the Inter-American Development Bank. Theselistsiexpanded the initial work done by
World Bank to identify the capacity of countriesaitcess capital post large scale natural
disasters. The work focused on Bolivia, Colomtha, Dominican Republic and El Salvador. A
particular focus of the study was to identify thasentries with the capacity to either shift risk
internally after a disaster (the common assummjmplicable to sovereign governments) or to
access sufficient external capital after a disast€hat the analysis found was that for a set
group of countries, the probabilistic losses toasfructure from natural catastrophes exceeded
the capacity of the countries to finance reconsimac In the terms of the research, some of the
countries (the Dominican Republic and El Salvadqgparticular) had a “resource gap” that



restricted their ability to reconstruction infragtture destroyed in their probabilistic losses from

natural catastrophes (Freeman et al. 2003).

This resource gap provided a rationale for sogargbvernments to examine risk
transfer as an option to fill the resource gape mbxt question raised is the relative benefit of
closing the resource gap using private risk trartsigls versus the cost of allocating scarce
budgetary resources to purchase risk transferadboess this problem, IIASA developed a
stochastic modeling technique (CATSIM) that comddradeoffs between the financial benefits
of insurance versus the opportunity costs of expencurrent funds to buy contingent protection
against unknown future events. As noted by rebeascat IIASA, “CATSIM analyses the risk-
transfer decision in the wider context of a publestment decision by assessing both the direct
financial as well as the opportunity costs in lighthe government’s fiscal and macroeconomic
constraints.” The core of the model is a detadetlic finance module to analyze the ability of
government to finance unexpected liquidity neekis fiost disaster reconstruction. This finance

module created for each analyzed country a meadufmancial vulnerability”.

In 2005, the Mexican government began working VA&r SIM to inform their decision
about the comparative benefit of the governmeputchase private risk transfer tools to
supplement the budgetary allocations they makaugird-ONDEN. The use of CATSIM
identified a financial vulnerability for Mexico. Efinancial vulnerability provided the
government of Mexico a basis to evaluate whetheptirchase of private insurance was an

efficient policy decision (Cardenas et al. 2007).
Insurability of Governmental Risk

While the use of the CATSIM helped the governnadritlexico weigh the desirability of
insuring sovereign natural catastrophe risk, anmatiegor obstacle to providing risk transfer is
determining the insurability of the risk. In examnig developing countries, the process of
understanding governmental responsibility for naltaatastrophe risk is not transparent. What is
the risk that is meant to be hedged? While itéscthe natural catastrophes can cause
significant losses in developing countries, therpant of those losses may not be the
responsibility of the government. Only those Iesfat the government is responsible to pay

constitute a “risk” to the government: governmeasils only pay to hedge risks they believe they



own. In many countries, the risk owned by the goreent in the event of natural disasters is
poorly defined.

Generally, governments may own one of three tgbestural catastrophe risk (Freeman
et al 2001). The first risk is related to govermingrovision of essential public goods and
services. A government fulfils one of its primaiyligations when it decides to invest
government revenue in essential public assetsriifkastructure. In the developing world, 90%
of all essential infrastructure is owned by goveents. The main source of funding for new
infrastructure is still public investment. In magithe investment decision, a government
assumes risk just like any other economic ageninmgadn investment. Investments made in
natural-hazard-prone regions carry the risk thatlvestment will be damaged by a hurricane,
earthquake, or other natural peril. The risk o§lysem natural catastrophes can be quantified

using catastrophe modeling.

Another risk of governments is their willingnessassume the risk of others in the
economy. In dealing with natural hazard risk, ¢hare abundant examples of governments
assuming a portion of the risk of others from daedadne creation of government subsidized
insurance scheme is the most common example. Ttheahhazard programs in France and
Spain are two well known examples. The flood iasge program in the United States is
another example. The obligation of the governnemalfill commitments made to these
programs is a risk to the government. The paymefutore sums based on the occurrence of
catastrophic natural events is a claim on futuneegament revenue. This claim may be as
powerful as the claim to rebuild essential govemtazevned infrastructure.

A third risk for governments in natural disastisrghe claims of the poor on government
assets in times of crisis. This claim is particiyl@cute in poorer countries with large segments

of the population subject to significant hardshighwninor losses of income.

The use of a catastrophe hedge to transfer riskatniral hazard losses requires a clear
understanding of the risk that the hedge is meargduce. In the instance where the hedge is
being considered to transfer sovereign governmektthe nature of that risk needs to be

segregated into its component parts. Unlike mangrging and developing economies, Mexico



has done considerable work identifying the rol¢hefgovernment and natural hazard risk. This

identification of the risk is the first step in damnining if the risk is insurable.
Mexican Government Risk Identification

Mexico has a long history of natural disasterasxpe. Mexico is a seismically active
country located along the world’s “fire belt”, wige80% of the world’s seismic and volcanic
activity takes place. Mexico is one of the courstmeost severely affected by tropical storms. It
is one of the few regions of the world that caraffected simultaneously by two independent
cyclone regions, the North Atlantic and the Nor#itic. Historically, Mexico has been

consistently impacted by natural disasters.

The event in Mexico that resulted in major indidoal approaches to natural disasters
was the earthquake in Mexico City in 1985. Thighegurake killed 6,000 people, injured 30,000
others and left a total of 150,000 victims. Thesdifosses from this earthquake were in excess
of $4 billion. In 1986, Mexico established the Matal Civil Protection System (SINAPROC) as
the main mechanism for interagency coordinatiodisdster efforts. SINAPROC is responsible
for mitigating societal loss and essential functicaused by disasters. Responsibility for
SINAPROC lies with the Interior Ministry. Also withthe Ministry of the Interior, the National
Center for Disaster Prevention (CENAPRED) was distadd. CENAPRED is an institution
that bridges the gap between academic researameigogernment by channeling research

applications developed by university researchetegdVinistry of the Interior.

In addition to establishing agencies to coordiraté defense and mitigating the costs of
disasters, the government of Mexico undertook nreasio focus on the economic impacts of
natural disasters. In 1994, legislation was patseequire federal, state and municipal assets to
be privately insured. In 1996, the government e#lhe Fund for Natural Disasters in the
Ministry of Finance. As originally constituted, NDEN consisted of three separate funds. The
infrastructure fund provided for repair of uninsdiiefrastructure. The agricultural fund
provided for immediate assistance to restore thdymtivity of low-income (subsistence)
farmers. The assistance fund provides reliefwsilacome victims of disaster. At inception,
FONDEN was a budgetary tool to allocate funds oaramual basis to pay for expected

expenditures for disaster losses. FONDEN was suiesgly modified in 1999 by the creation of



a catastrophe reserve fund within FONDEN that acdates the unspent disaster budget of each
year. FONDEN provides financial support to thosegie individuals that, due to their poverty

status, require government assistance.

FONDEN was able to track its budget and spending gear to year basis. After the
severe hurricane season of 2005, all the accunaubatéget in FONDEN was depleted. The
volatility of the claims on FONDEN and the uncemtgiassociated with the capacity of
FONDEN to provide sufficient post disaster finatee officials to consider hedging against
natural disaster risk. The existence of FONDENhas a tool to define government
responsibility in the event of a disaster and asans to measure past expenditures based on

that liability, helped define the risk the govermmhesas interested in transferring.

From 1998 to 2005, two major institutional barsies a government hedging its natural
catastrophe risk to the private market had beencowee. First, a tool had been developed to
permit a government to balance the costs and lisrméfhedging risks from natural catastrophes.
The concept of natural catastrophe “financial vrdbdity” had been developed and tools
created to measure the vulnerability. This concéptfied circumstances where governments
may properly be risk adverse. As a result, thealisend payment for private hedges against
government payments in the aftermath of naturalstedphes may be justified. The second
development was the identification and quantifmatdf the risk for natural disaster losses
assumed by the government of Mexico. This quaatibcy was done by measuring the loss
payments made by FONDEN over a number of yearseXtstence of FONDEN helped the
Mexican government to define the types of lossasttiey were willing to pay. With these two
developments, it was possible to consider alteraatior hedging the risks imbedded in
FONDEN.

Creating a Hedge for FONDEN

A remaining issue to be addressed was pricing déexicatastrophe risk. Without a
reliable risk analysis it would be difficult to delep solutions that transferred risk to the
international capital markets. Although cat bohdd been increasingly used to transfer risk to
the capital markets, these issuances focused @ameegf the world where detailed catastrophe

risk analysis was available such as the U.S., JapdrEurope. A key component of nearly all



cat bond issuances is an independent risk anaysisuted by a commercial catastrophe
modeling firm. By the mid to late 1990s commerciatastrophe modeling companies had well
established models for the developed world’s cadpke risk which were familiar to issuers,
structuring agents, rating agencies and investByscomparison commercial models for the
developing world did not enter the market until &aely 2000s. It was not until the first
generation of commercial catastrophe models forittéx earthquake risk were released that a

cat bond became a viable risk hedging option.

The next step was to utilize the model to creagucture that could be placed in the
capital markets. Broadly speaking there are fgpe$ of catastrophe bonds: indemnity, industry
loss (PCS), modeled loss and parametric. In dadsecuritize and transfer Mexico’s
catastrophe risk to the capital markets it was s&agy to create a cat bond structure that would
provide Mexico with sufficient coverage and at Haene time be attractive to investors. Of the
four types of catastrophe bonds the first two wereviable options. The indemnity bond is
triggered based upon the actual losses incurréds means post-event loss data must be
gathered and tallied to verify if an event hasgeiged a payment. Since one goal of the risk
transfer is to provide a timely payment to assigh wmergency response expenses an indemnity
bond is a suboptimal choice. Industry loss bornidgér a payment if an event exceeds
predefined losses to the entire insurance industggrdless of the sponsoring company’s
incurred losses. This approach is feasible intt& where a third-party organization, Property
Claims Services (PCS), tracks insured industryede$y event. In Mexico, no such organization
exists which would preclude this type of bond. hid option is a modeled loss. This approach
structures the bond to pay out based upon mode$se$ to the portfolio meeting a pre-defined
trigger amount. Under the modeled loss approammnanercial modeling company will recreate
the parameters of an actual event and model tlueiassd losses to the sponsor’s portfolio. This
approach is more rapid than the indemnity, bubtsas transparent since the modeling firm is
responsible for determining whether a bond’s pay®triggered. The final type is a parametric
bond. Although there are multiple types of parainétonds in today’s marketplace, the
dominant solution available at the time the type @&dirst-generation parametric (“cat in a
box”). This bond type, as the nickname suggestsiggered when a catastrophe of a predefined
intensity (“cat”) occurs in a predefined geograpdniea (“box”). Parametric bonds have the

advantage of high transparency and a payment cdetbemined quickly since the intensity and
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location of an event is known rapidly after its meence. These benefits must be balanced
against basis risk, or the possibility that a dyelg event does not occur, but the sponsor suffers
large losses from an event that misses the trigageria.

The choice among these options is driven by diffeconsiderations, including their
technical feasibility and their appeal to investoirs the structuring process for the bond the
indemnity bond would not meet the requirement foa@d payout. The industry loss bond is
not viable since no agency is present in Mexicd, the modeled loss option was not preferred to
investor preference for a more transparent paydhtis leaves a parametric bond as the optimal
choice for the structure. Nevertheless, substaamiaysis and preparation is necessary to design

the parametric bond such that basis risk is mirgchiz
Designing the Cat Bond

Significant work on the bond began in 2004 whestassion on the coverage and the risk
analysis began. The goal of the bond, which wdiddreleased as CAT-Mex, was to rapidly
provide funds to cover emergency loss expensebdrevent of a large earthquake. Although
Mexico is vulnerable to seismic events as wellrapital cyclones and flooding, commercial
risk models were unavailable for Mexico’s tropicgitione risk at the time the bond preparations
began. In addition Mexico’'s most recent catastiophisaster was the 1985 Mexico City
earthquake. These factors contributed to the Isof@tus on earthquake risk. In order to
execute the risk analysis, the Government of MexiG®M) worked in conjunction with

commercial catastrophe risk modeler AIR Worldwid¢R).

Seismic risk in Mexico arises from the subductidrthe Cocos Plate against the North
Atlantic Plate which occurs along the country’s thevestern coast. Although this area is along
the relatively less populated coastal states ofa@aand Chiapas, there is still great potential for
large losses. This is due to the location of langlend population centers such as Mexico City
on soft soil which amplifies the ground motion. eTH985 earthquake had its epicenter along the
subduction zone, but the damage in Mexico City s&agere due the amplified seismic waves.
The damage was further exacerbated by poor cotisinuc In order to consider these

relationships AIR executed the risk analysis ugisig/lexico earthquake model.
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The AIR model which consists of three componenézard, vulnerability, and loss. The
hazard component considers the unique featuresegfdd's seismicity to create a representative
catalog of simulated earthquake events that magnpatly strike Mexico in the future. To allow
the maximum flexibility in structuring the bond, Rlidivided the country into cells of 1° latitude
by 1° longitude and isolated the areas generatiadargest earthquakes. AIR then evaluated the
occurrence rate of earthquakes of large magnitudtbsepicenters in each cell and hypocenters
shallower than a pre-defined depth to determinenlimnwide losses that events could generate.
Using this information, the GOM and its structuriagents could structure the bond so that the

areas of highest risk were isolated.

Once the areas of seismic activity were isolaleskes were estimated by incorporating
the vulnerability module. The vulnerability moduiékes into account the geographic distribution
of assets as well as specific details about th@isttuction and occupancy. The GOM provided
AIR with census and other data that, after extensawd rigorous processing, led to the
development of a detailed exposure database fatergsal, commercial, industrial, and public
buildings at the municipality level (about 2,500the country). This allowed AIR to model asset
damage at a high degree of resolution. Using pmeewed, engineering-based damage
functions, AIR modeled the vulnerability to seismwaves of these structures in all

municipalities.

Once the physical damage for each potential ewastcomputed for each asset at each
municipality and then aggregated, regionally vagyireplacement cost data were used to
estimate the financial losses for the event. Tlss lmodule calculates losses from all events in
the catalog, which are then aggregated into a destsibution. This distribution provides the
probability of equaling or exceeding a given lossoant. For CAT-Mex, the distribution of
emergency losses was then empirically estimateddbas data from past events in Mexico and
Central America. This result allowed the GOM to erstand its earthquake risk and the amount
of emergency losses it may incur after a large ev@umch losses include, but are not limited to,

expenses for debris removal, medical care and ijgplies.
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These steps of the risk analysis allowed AIR,Gli@M and its agents to gain an
understanding of the distribution of potential bgttake losses in Mexico, their frequency and
the characteristics associated with large lossuymod events. The next step in the analysis
process is to translate this information into aapaatric structure that effectively achieves the
desired coverage. This is done through an exterggtimization process, one of whose goals is
to minimize the bond’s basis risk. Basis riskhistcase typically refers to negative basis risk —
that is the risk that an event fails to meet thewpeetric criteria but still causes sizeable losses.
Positive basis risk — the possibility that an eveeets parametric criteria but causes minimal
losses is also possible, but less of a concermllfjira key number in designing the parametric
trigger criteria is the Expected Loss (EL) to tlomé. This number, stated as a percentage, is the
probability that an investor will lose his principa he EL holds important implications for the
bond’s rating. It is also particularly importamee a first-generation parametric bond is a
binary trigger. Unlike other types of cat bondsahhcan incorporate a scaled payout (loss of
principal from the investor perspective) the fgsheration parametric is an all or nothing
payout. Thus, in designing the bond it was neecggsaake into account the resulting EL and
the desired emergency loss coverage. These wererdeed during the risk analysis and

structuring process.

After the conclusion of the risk analysis and dpéimization process the bond was issued
to cover losses from events in three seismic z@agsire 1). The bond was divided into two
classes of notes. Class A covered Zone B (bluegwilitriggered by an earthquake with a
magnitude greater than or equal to 8.0 and a hypercdepth shallower than 200km. The Class
B notes covered Zones A (red) and C (green). Thss®B notes could be triggered by an
earthquake with a magnitude greater than or eguadt and a hypocenter depth of 200km or
shallower in Zone A or an earthquake of magnitu&eor greater with a hypocenter depth of
150km or shallower in Zone C. Zones A, B and Ciléwstrated in the figure below. It is
important to note that the zones denote the reigiovhich the event occurs and are insensitive
to the geographic distribution of losses. Classofes raised $150 million of capital and the
Class B notes raised $10 million. The bond waseidon May 14, 2006 and matured on May
19", 2009.
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Figure 1: CAT-Mex Zones

The Impact for Developing Countries

In considering the impact for developing countribgre are factors from the Mexico
case that offer useful guidance for future sovereigk transfer efforts. These include such
issues as raising political awareness of the bsnefficatastrophe risk hedging, understanding
timeline considerations that may impact the impletaton of risk hedging strategies, evaluating
transaction costs, and executing a thorough rigkyars. Obviously, the starting point in
applying the CAT-Mex experience is whether it iss@&ful risk hedging alternative for other
nations. Although developing nations share sonmenconalities, each is unique in its risk
exposure, risk tolerance and catastrophe risk éimgmeeds. Thus, when considering a
catastrophe bond as a viable risk hedging optiennecessary to consider many factors. First
among these is the goal of the hedge. The fundSAd-Mex are intended for emergency loss
expenses and not intended to cover the actualreatlwsses and reconstruction costs. In this
respect, most countries should see cat bondsad totprovide for emergency expense funding
and as part of a broader risk management stratiéglymost countries, even the largest cat bond
issued to date (which raised approximately $1dnlibf capital) is too small to fully cover losses
from a catastrophic event, which would likely begkr. Nevertheless, it is worth mentioning
that for smaller nations whose estimated catase¢dgdses from a 1 in 100 year event (or an
event with an annual 1% probability of occurrerfedl)under $1 bn that a cat bond could cover a

significant portion of their potential catastroghsses.

13



Another important factor to consider is the trati®e costs associated with a cat bond.
Cat bonds involve a significantly higher transactoost than other form of risk transfer such as
reinsurance. In the private sector componenteetat bond issuance are paid for directly by
the issuer. These include legal, investment ban&id risk modeling fees among others. While
some costs may be fixed regardless of issuanceattzers may be a fixed percentage of the
issuance size and will increase non-linearly asibe of the bond increases. Thus, cost is a key
consideration. In some instance this may be raetlbgepartnering with an international multi-
lateral institution or increasing the coverageeghboring nations and splitting the cost with
regional partners. While private sector issuestrooistract third party lawyers, accountants and
financiers, sovereigns already have local staffiw#tailed knowledge of the local business

environment. Their skills could be leveraged pogential cost savings.

A key step in risk transfer to the capital marksetan independent risk assessment. As
the use of commercial catastrophe models becomsesintegrated into the insurance and
capital markets a thorough risk analysis is indreglg important. Since the issuance of CAT-
Mex, modelers have continued to develop new mddelkey perils affecting many of the
nations in regions such as Latin America, the @edm and Southeast Asia. The lack of
existing models is no longer the impediment to seigm issuances it used to be. As multi-
lateral institutions have increased funding foadter reduction, nations could seek to leverage
these resources to partner with commercial modetmglors and develop the necessary models.
Indeed, some nations already have local providecatastrophe models, however these models
are untested in cat bond issuances and it remaios $een whether investors will have

confidence in a local model’s EL instead of an pefedent modeler.

Developing nations who are considering cat borsds iésk hedge, should consider that a
well designed bond will likely be attractive to @stors due to its diversification value. At
present the majority of cat bonds cover a simitarcentration of region-perils such as U.S.
hurricane and earthquake, Europe winterstorm apanJgyphoon and earthquake. Bonds which
provide diversification (e.g. South America earthkg, southeast Asia typhoon, etc.) offer
increased value to investors. Bonds whose ristetades to frequently modeled regions (e.g.
Caribbean hurricane to U.S. hurricane) may stifiegate substantial interest, but nations should

bear in mind their correlation to investor portésliand other market investment options.
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CAT-Mex also offers a useful timescale againstalviio benchmark future issuance. For
comparative purposes, two to three years is likalgasonable estimate. Prospective sovereign
issuers will need to consider legal authority issaled observe government procurement
guidelines when selecting third parties to paratgin the transaction. In some nations, the
current constitution may prohibit the governmentirissuing a cat bond, or the authority may
not be explicitly defined. In both cases legislatsteps are likely required to pave the way for
the bond to proceed. Future sovereign issuandeBkely attract interest from many parties in
the private sector. Time will be required to resjuend consider all proposals and agree upon
contracts with the third parties. All of thesepst@are merely laying the groundwork for the

actual bond design and risk analysis which mayiregusignificant time investment.

In conclusion, the Mexican experience offers dulssxample of catastrophe risk
financing to developing nations. The Mexican cstsauld not be over-generalized, as each
nation faces its own set of challenges which nggr#cific solutions (Cummins and Mahul,
2008). Nevertheless, the Mexican experience pteserelatively lengthy timeline of
catastrophe risk management in the developing wadyations which are currently considering
catastrophe risk financing options can benchmagk ttwn path and circumstances against the
Mexican case. Moreover, catastrophe risk managemésexico is dynamic. As Mexico
continues to innovate and apply catastrophe riskniting techniques the scope for knowledge

transfer continues to expand.
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