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ABSTRACT

Rising home prices in Brazil have sparked debata possible housing bubble. In light of the
credit and housing crisis in the United Statessifair to question whether or not Brazil's
situation is analogous. Looking at both quantim@nd fundamental arguments, we examine the
context of the Brazilian housing boom and quesiti®sustainability in the near term. First, home
prices tested with basic rental yields and affoilitglratios as well an imputed rent model to
assess their relative to equilibrium levels. Secomd examine some fundamental factors
affecting housing prices — supply and demand, tr&ai regulation, cultural factors — to find
evidence justifying the rising home prices. Froresi observations, we attempt to draw rational
inferences on the likely near future evolution bE tBrazilian housing market. While data
suggests that home prices are overvalued in cosgratp rent levels, there is an evidence of
legitimate new housing demand in the rising midecleess. A more serious risk may lie in the
credit markets in that the Brazilian consumer ready highly leveraged. Nevertheless, we find

no evidence suggesting more than a temporary skawdo correction of home prices.

Key words: Brazil, real state, bubble, speculat®@]2, home prices.



RESUMO

A forte alta dos imoOveis no Brasil nos ultimos aimasiou um debate sobre a possivel existéncia
de uma bolha especulativa. Dada a recente criseréltito nos Estados Unidos, é factivel
guestionar se a situacdo atual no Brasil pode amparada a crise americana. Considerando
argumentos quantitativos e fundamentais, examina-seontexto imobiliario brasileiro e
guestiona-se a sustentabilidade em um futuro pm@xiArimeiramente, analisou-se a taxa de
aluguel e o nivel de acesso aos imdveis e tambdéroutse um modelo do custo real para ver se
0 mercado esta em equilibrio o ndo. Depois exarrséecalguns fatores fundamentais que afetam
0 preco dos imoveis — oferta e demanda, créditegalacao, fatores culturais — para encontrar
evidéncias que justificam o aumento dos precosrdosgeis. A partir dessas observagdes tentou-
se chegar a uma conclusdo sobre a evolucdo dosspre; mercado imobiliario brasileiro.
Enquanto os dados sugerem que os precos dos inedtassupervalorizados em comparagao ao
preco dos aluguéis, h4 evidéncias de uma legitiemaadda por novos imoveis na emergente
classe meédia brasileira. Um risco maior pode exgtamercado de crédito, altamente alavancado
em relacdo ao consumidor brasileiro. No entanto,sg8encontrou evidéncias que sugerem mais

do que uma temporéria estabilizacdo ou correcgwer dos imoveis.

Palavras-chave: Brasil, iméveis, bolha, especuda?@12, precos de iméveis
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1. Introduction

In recent years, the value of real estate in Bleesl soared at an astounding rate. Since 2008, as
far as Brazil's sole public housing indedlows us to look back, prices in Rio de Janeird 840
Paulo have grown at respective compound average od24% and 21% per annum. At a
national level, the increase in value is no legressive. The national composite index, recorded
since August 2010, shows an average growth of 22%psum. In recent history however,
growth rates of this magnitude have only been ofesein the Japan and the United States
housing bubbles of the late 1980s and early 20@8pgectively. It therefore seems fair to
guestion the sustainability of the Brazilian hogsimom. Indeed, despite the many differences
between Brazil and these two countries, one casoredly fear that the current situation might
result similarly. Experts in the field and govermmefficials have argued both in favor of and
against this hypothesis, with some compelling arguisy making the equation harder yet to
solve. While it is difficult to believe that suctr@ang growth could be sustainable even in the
short run, it must be recognized that the Brazidaonomy and financial system are vastly
different than their North American counterpartsa®ing a syllogism from these two potentially

analogous situations is tempting but further ansligsneeded to draw any conclusions.

Current investment opportunities in Brazil are gifehh making it a prized destination for foreign
capital. Parsing through the different investmeasttans however is difficult, particularly to non-
Brazilian investors. | personally have wondered wiauld be the ideal investment to capture
high growth rates. By far, real estate the moseafpg sector: it is rather liquid, available to
private, individual investors and has outperforrtteel BOVESPA index significanthsince

2008. Nevertheless, given the recent economiotyisind applying standard principles of

! Fipezap
2 Brazilian equities crashed in 2008 and have rethedrsince to pre-2008 levels
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investor prudence, it seems crucial to first un@ers the intricacies of the Brazilian real estate

market, so as not to become the “greater fool”.

The objective of this paper is therefore to reagheater level of understanding of the Brazilian
housing market and to attempt to make sense atttent growth rates in order to better

conjecture on what its future evolution might be.

Reaching this objective implies answering the follay research question: is the housing boom

aligned with current, fundamental economic factors?

A first obvious challenge to answering this quesi®the overwhelming lack of data on

Brazilian real estate. Fipezap, the only publioeal and national — housing index is both recent
and flawed. Its data lacks the reliability and timedsight that we need to reach robust answers to
our question. Conversely, entirely discounting\thkie of this data seems unreasonable. The
most thorough approach therefore implies takingaathge of the data but not entirely relying
upon it. In an attempt to provide the best possablewvers to our research question, the thesis will
be structured in the following manner. After arlitieire review, a first quantitative analysis will
seek to confirm the existence of a problem, udieglimited data available to us. The second part
of the analysis will seek to make sense of theltesfithe quantitative test by studying the
fundamental factors that affect the Brazilian hogsnarket. Precisely, the various steps of the

thesis will be the following.

As a preliminary step and to better understandtmtext, it is essential to turn to academic
literature for references on some key matters. Vdl@aasset bubbles and what characterizes
them? How do they form? Can they be detected?, kaothey be detected via quantitative or

rather fundamental analysis? Furthermore, it valifnportant to look to past events, notably the
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United States housing crisis of 2007 and understdrat provoked them. In particular, it will be
important to understand the roles that may havgeplaredit and mortgage markets in the crash.
While it may seem unreasonable to focus only omdhmgle housing bubble to draw conclusions
on Brazil, it is also the most recent and docuneesteample of the phenomenon. The

imperfection of this analogy will certainly be caaered in mitigating our conclusions

After consideration of the academic material dethih the literature review, we will be able to
address the core of the issue. A rudimentary giaive analysis will be performed to provide
evidence of the phenomenon followed by a more etdbmne, based on a model utilized by
Himmelberg et al. (2005) of the Federal ReservekBdrNew York, in order to determine
whether or not the Brazilian real estate market squilibrium. Unfortunately, as the data on the
Brazilian real estate market is both sparse anddh@ quantitative analysis will not suffice to
provide robust answers to our research questianjoes it have that ambition. At the very least,

the quantitative analysis will be the opportungyconfirm (or not) the existence of a problem.

Having accomplished this, we will attempt to makase out the observed situation. We will
therefore have recourse to a more fundamental apprhat will parse through the basic
underlying factors that affect a housing markethsas supply and demand, credit, regulation and
cultural factors. It will be important to study hdlaese factors interact and their relative leverage
on market real estate prices. Bringing them alétbgr should provide a clearer picture what is

provoking the current situation and whether orih sustainable.

Only after completing these various steps, willlveein a position to shed more light on the

current housing boom in Brazil and perhaps proeidebust to the research question. Surely,
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however, any conclusion at which we may arrive dimitigated by some of the limitations of

our analysis, which we will make explicit.
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2. Literature Review

Before attempting to answer the research questienimperative to turn to academic references
and see what has already been written on the dubjais is important as it will provide some
important analysis tools and perhaps some direétioaur analysis. First and foremost, we will
look at literature on asset bubbles in generaltantb understand how they come to form and
why real estate markets are often subject to tiNe®rt we will look at the various methods, some
basic, some more sophisticated, that have beentaggdto detect housing bubbles in the past.
Finally, we will look to past bubbles, specificatlye United States 2007 housing crisis, and
understand the role that credit markets and sézatian played in it. Because the topic of this
research is very current, there is very littlerfitere, Brazilian or foreign, on the specific haoggsi
boom we are studying. Rather, there is a consiteeebount of non-academic, economic press,

opinion and research available, which will be refdrto in our fundamental analysis.

2.10n asset bubbles

Before anything else, it is important to understaod academic literature has defined asset
bubbles since the first occurrences in modern eoanhbistory. Further, we will look for
explanations for why real estate markets seem fmabtecularly likely to be subject to bubbles in

recent history.

2.1.1 The definition of a bubble

Given a certain level of sophistication, any maudaat be subject to informational inefficiencies
and the subsequent systemic vulnerabilities. Onb phenomenon is the dreaded “price bubble”,
during which an asset becomes grossly overvalueause of irrational, speculative behavior
inevitably followed by a correction and return tmflamentally sound price. Bubbles are difficult
to detect because the fundamentals explainingset'agrice are not observable; it is impossible

15



to know for sure what dividends an asset will yieldhe future (Krainer & Wei, 2004). The
subject of price bubbles in the fields of Finannd &conomics is usually the cause of much
debate, their mystique revolving around the faat their existence can only really be observed
ex posti.e. after they have burst. What’s more, a carsible amount of academic attention has
been dedicated to their study, usually with thesotdye of providing explanations as well as
methods of detection, identification and preventMhnile many economists have long relegated
the study of bubbles to the margins of economiomherecent events — Dot-com and housing
bubbles of the 2000s — have brought the topic bathe spotlight. The study of bubbles is
difficult in that their social-psychological natudees not lend itself to the traditional Economics
tool bag (Shiller, 2008). The core of the probleamains demonstrating their existence — or non-

existence -ex antei.e. before the burst.

Joseph Stiglitz provides a general intuition onkdas in this journal article: “If the reason that
the price is high today is only because investefiebe that the selling price is high tomorrow —
when ‘fundamental’ factors do not seem to justifglsa price — then a bubble exists” (Stiglitz,
1990). In sum, if such a phenomenon occurs, it axlds with the efficient market theory
according to which, the market price of an asditats all the publicly available information at

that point in time.

The Dutch tulip mania of 1635-37, the MississippbBle of 1719-20 and the South Sea Bubble
in France of 1720 are commonly cited as the ficstuinented bubble phenomena in economic
history. While some economists have put forwartnal economic explanations for the great
price booms and the subsequent crashes, theseetrepts did display the key characteristics of
bubbles: irrational expectation of future pricergases, extravagant “unaffordability” — tulip

bulbs worth 3 years of a skilled craftsman’s pdgllewed by dramatic returns to real, cost-
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based prices (Garber, 1990). Regardless of whethest these events should technically be
classified as bubbles, they are the first occueeme history of organized markets spinning out

of control due to speculative behavior.

2.1.2 Why real estate markets are particularly prone to peculative bubbles

Until the 1990s, known real estate bubbles had betlier small, local and the result of
speculation on land rather than on constructiorehtain settings such as a gold rush for
example, a piece of land could be seen as havangdtential to increase in value; the value of a
house however was conventionally tied to constoactiosts. It is only in recent history— in the

past few decades — that physical houses have heearget of speculation (Shiller, 2011).

From the mid-1990s to the mid-2000s, global retdtesnarkets boomed at incredible rates. The
end result was a violent crash, the magnitude &tzthbreach of which had never before been
seen. The epicenter of this collapse was the Utates housing market in 2007, coincidentally
at the height of the subprime mortgage era. Totlhyesonomists are at odds on exactly what
caused real house prices to boom before crashtagtoaphically and bringing the American
and global financial systems to their knees. Sooo@@mists, such as Shiller (2008), cite
demand-side factors, suggesting “irrational exuhezadrove the price hike — an expression
originally used by Fed Chairman Alan Greensparesrdbe the Dot-com bubble. Others, such
as Levitin & Wachter (2010), insist that demandediactors alone cannot explain the crisis and
cite excessively easy monetary policy as well agditerioration of lending standards as the

main culprits.

On the demand side of the debate, the blame isrptite investors’ irrational expectations of

endless appreciation of real estate prices. Slhsillggests a feedback mechanism through which
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the public observes price increases and draws finem expectations of future price increases,
thus raising bid prices and synthetically pullirauke prices up. Invoking principles of sociology
and psychology, Shiller considers these feedbampddhat fuel speculative bubbles to be a
“social epidemic” which deviate prices from theffi@ent market equilibriums (Shiller, 2008).
Others suggest that consumers are unable to atgdipflation and cannot discern nominal from
real, inflation-adjusted interest rates and theeefwt only underestimate the cost of taking a
mortgage but overestimate future appreciationgalf estate prices (Brunnermeier & Julliard,
2008). Finally, others suggest that certain loeal estate markets have inelastic housing supply
and thus are prone to more violent price bubblégreas markets with elastic demand meet

excess demand with new constructions (Glaeser, Bgp& Saiz, 2008).

On the supply side, Levitin & Wachter (2010) blabwth excessively easy monetary policy — the
early 2000s were a period of extremely low interasés — which led to artificially cheap credit

and made it available to less credit-worthy conggmaead the lowering of underwriting standards
for mortgages. In their eyes, the main culpritia United States was the private-label mortgage-
back securities (MBS) industry, the advent of whics a response to high buy-side demand (see
section on mortgage securitization and credit). dVerall consequence was new access to credit
for borrowers who in turn artificially bid up prisend fueled the housing boom (Levitin &

Wachter, 2010).

Both side of the debate make compelling pointsitisddifficult to discredit one or the other. For
the purpose of this paper, it seems appropriaggvecredit to both demand- and supply-side

explanations for housing booms.

2.2ldentifying housing bubbles
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When a market is booming and prices soar, it dtraitention and all parties involved want to
know if the growth is sustainable or actually albleblf it is in fact a bubble, how soon is the
selloff likely to occur? Sticking to Stiglitz's deftion, the key question becomes: are real estate
prices in line with economic fundamentals? The ardw this question has serious implications.
Central banks need to know in order to take meadhisg mitigate the odds of a bubble forming
and bursting. Investors want to know in what stégeboom currently is and if it is the right
moment to buy. In fact, there are a number of {g@se basic and some complex to test whether
a market is in-line with economic fundamentals a#l as academic literature on more complex

models.

2.2.1 The stages of a bubble

Rodrigue (2008) of Hofstra University, usually knoveor his work on Transportation
Geography, drew attention to himself by publishangrodel on the different phases that compose
a speculative bubble, which he calls “financial magFigure 1). While he argues that each
mania is unique, he identifies some similaritiescérding to him, the first phase of a bubble is
thestealthphase, the phase during which “smart” investoreatet potential for substantial,
fundamental appreciation of the asset’s value.i@agnvestments are rather small and cautious
and often go unnoticed by the general public. Witte, as the price of the underlying asset
appreciates, investments become larger and largersecond phase is thatavfarenessduring
which institutional investors notice the asset’'smeotum and invest in large volumes, further
driving prices up. A small sell-off can be expeded as the early investors might close their

positions in order to cash in on realized profits.

The third, key stage is dubbed tm@niaphase, during which the general public, usuallyg les

“sophisticated” investor, gets wind of the investinepportunity and joins the craze. Rodrigue
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claims this phase answers rather to psychologytihégic. He makes the same argument
described earlier in Shiller’s views on the puldigrational expectations of future profit.
Investors extrapolate linearly from past price agmtion and tend to consider the investment a
“sure bet” on that sole basis. Consequently, neyetsuflood the market and the prices soar.
Rodrigue makes an important point that if the pkabble coincides with easy access to credit —
as was the case with mortgages in the mid-2008en-the theoretically “unsustainable”

situation last a lot longer than can be rationakpected.

The final phase of the bubble is the bursthlow-offphase. Rodrigue describes this moment as a
“paradigm shift”, a collective epiphany where ewarg realizes the change in situation. The sell-
off usually violent and prices drop much fastemthizey went up. Everyone wants to sell and no-
one wants to buy; investors are left with quickgpdeciating assets. Prices often drop to below

initial levels, at which point, the “smart moneg’hack to snatch up the undervalued assets.

Simply because an home price experienced a stegpaliowed by a correction is not enough to
arrive at the conclusion that the market was suligea bubble (Arshanapalli & Nelson, 2008).
Referring to the above definitions of bubbles, ¢hexist a number of ways to test whether market

prices are fundamentally justified, particularlylbgking at supply and demand.
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Figure 1 - The Stages of a Bubble (Rodrigue, 2008)
2.2.2 Basic Analysis: prices and ratios
Financial institutions, investors and central bamksong others, are keen to keep an eye on real
estate markets and try to detect harmful spec@dt@havior. To do so, some key, basic
indicators are available. In its 2010 Global FinahStability Report, the IMF takes a look at
global real estate markets and use four traditiomatators (Figure 2) to track the rationality of

home prices:

* Real house prices (inflation adjusted)
» Price to income ratio, i.e. housing affordability

* Price to rent ratio
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Figure 2 - IMF GFSR Real Estate Indicators (Internaional Monetary Fund, 2010)

Real house pricesiot to be confused with nominal prices, are gsitaight-forwardly average
home prices adjusted for inflation in a definedgyaphical area. Figure 3 shows data for home
price appreciation in yearly percentage changeslighting the difference between real and
nominal growth rates. The gap between the two auisvéhe inflation rate. The data presented
shows the massive appreciation of real home piicége United States in the late 1990s and

early 2000s.
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Figure 3 - Real Home Price Appreciation in the USMcCarthy & Peach, 2004)

Price-to-incomeatio is a traditional measure the affordabilifjnomes in a particular geography
by relating median real home prices to median diapmcomes (Figure 4). These measures of
home affordability can have various other formshsas monthly housing expenditure as a
percentage of disposable income or the ratio ofrimémum required down payment to
disposable income. While this tool can help idgrgifong trends when ratios diverge from
historical averages, its utility has been contestatketermining whether or not a bubble exists as
decisions to buy a home can revolve on more comgdexomic and behavioral factors —
especially during speculative bubbles. Himmelbérgl . in particular, considered conventional
measures such as price-to-income ratios to be aadisig because they fail to accurately represent

housing costs (Himmelberg, Mayer, & Sinai, 2005).
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Theprice-to-rentratio is another form of housing market indicatat relates the price of homes
to the cost of renting (Figure 4) and can be coegb#éo price-to-earnings ratio in stock markets.
Its premise is that the choice between owning anting is regulated by the no-arbitrage theory.
If the cost of renting is low (high) compared tart®prices, then homes should be overvalued
(undervalued) and the market will adjust. Convamdlty, if the price-to-rent ratio of a real estate
market is high for a long period of time, thersitikely that high home prices are excessively
high due to unrealistic expectations of future @@ppreciation, and a bubble could therefore
exist. Such a conclusion however is very diffi¢olreach with reasonable certainty (Krainer &
Wei, 2004). For the same reasons evoked for padgaeome ratios, price-to-rent ratios are often
seen as in ineffective indicator of a housing maf&eerheating” (Himmelberg, Mayer, & Sinai,

2005).

{Ratios nommalized to 24-yr average)

< |
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i Price/Rent
. T }_.'
Price/lncome
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Source; OFHEO Price Index. REIS Inc.. BEA, BLS CPI Index-All Urban Consumers

Figure 4 - Housing Price Ratios (Himmelberg, Mayerg& Sinai, 2005)
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2.2.3 More sophisticated tests

Himmelberg et al. (2005) make the case that comweaitprice-to-income and price-to rent ratios
are inefficient because they fail to account faresal key factors that affect the cost of owning a
home and that vary in time. A first observatiothiat home prices are more sensitive to real
interest rate fluctuations once real interest ratesalready low and in cities with high
appreciation rates. In fact these conventionabsatiso do not account for tax rates and real
interest rate levels. Another model is proposetié¢haompasses all the costs of homeownership
and provides an equilibrium price-to-rent rati@gioint in time, so that it can be compared to

actual price-to-rent ratios.

The formula for the cost of ownership containsftiwing components. The first the foregone
interest — at the risk free ratg — that the homeowner could have received had himwvested

the valueP; into the house. The second is the property tadt ppaithe owner, at the raig. The
third term is a negative cost and correspondsedak deductibility of mortgage payments — at
rater{” — and property tax payments against an incomeatax,. The fourth term accounts for
the maintenance costs, a yearly raté,af the house’s value. The fifth term is the expdct
appreciation of the house’s value during that yeanother negative cost. The final term is risk

premium paid by the homeowner for the added riskvafing versus renting.
Annual COSt Of Ownel’ShIB Ptr{f + Pt(*)t - Pt‘[t(r%n + U‘)t) + Ptst - Ptgt+1 + Ptyt

At market equilibrium, a “no arbitrage” principlenplies that the annual cost of ownership — or
“imputed rent” — should equal the cost of rentiygIf rental prices are too high (low), demand
shifts to homeownership (rental) and the pricedjiest. A prolonged deviation from this

equilibrium could imply the existence of a spedukabubble. A pitfall of this model is
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determining an objective criterion for the degrad the amount of time the homeownership

costs and rental prices are misaligned.
Ry =P [rtrf + o — T + wp) + 6 — gy t+ Yt]

The price-to-rent ratio should therefore be théfeing:

Where:
U =1+ 0 — T (™ + o) + 8 — 81 + Ve

Observations of real house prices and rental peeseasell as the various other parameters
involved will allow us to confront real data to tequilibrium suggested by the model and have a
better idea about the existence of a speculatibblewon real estate markets (Himmelberg,

Mayer, & Sinai, 2005).

2.3The role of credit and mortgage securitization

Supporters of demand-side factors as causes fairigpbubbles such as Shiller (2008) find an
explanation in irrational buying frenzies and utist@ expectations of future price
appreciations. Supporters of supply-side factoch s1$ Levitin & Wachter (2010), on the other
hand, claim that easy credit and lax lending stedglare what allow buyers to synthetically
overbid on homes and drove prices to unrealistielte In trying to learn from the United States
housing bubble of 2007, it is therefore importantonsider the credit angle and the important
role that mortgage securitization played in finagdhomeownership and perhaps later in

provoking the collapse of the housing market.
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2.3.1 The role of mortgage securitization in the US housg bubble

The National Housing Act passed in 1934 after theaGDepression created the government
agency known as the Federal Housing AdministrafithA), whose mission was to “assist the
construction, acquisition and rehabilitation ofidesitial properties”. Among other things, the

FHA standardized long-term, fully amortized, fixeate mortgages (FRMs) by insuring them,
replacing the old standard of balloon payment naw&g — regular interest payments with full
repayment of principal at the end of the loan pkrithe creation by the FHA of the Government
Sponsored Enterprises (GSEs) Fannie Mae, Ginnieavidd-reddie Mac to support FHA-

insured mortgages played a great role in providicgess to credit to new homeowners across the

United States (Fabozzi & Modigliani, 1992).

In the 1970s, however, as interest rates rose&saengs and Loan institutions (S&Ls) that issued
FRMs — and hence had a fixed income — lost sa\degsesits to market mutual funds which
offered higher yields than conventional savingaats. One solution was the issuance by S&Ls
of adjustable-rate mortgages (ARMs) — which greywapularity in the 1990s — tied to market
interest rates, to allow them to offer higher ysetth deposits and stay in business. The other
solution was disintermediation in the form of sétization. Securitization involved the pooling

of loans within one vehicle called mortgage-backecurity (MBS), which became the primary
form of mortgage financing in the US. Startinghe t11980s, GSEs Fannie, Freddie and Ginnie
bought mortgages, pooled them and sold them testov® guaranteeing timely repayment of
interest and principal. Until the early 2000s, tisepplied the overwhelming majority of the

MBS in the market and maintained high underwrist@ndards for mortgages — maximum loan-

to-value (LTV) ratio of 80%.
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In the early 2000s however, private institutionteezd the profitable MBS business to capture a
share of the market. These private label secutibizgPLS) institutions functioned identically to
GSE securitization with the exception that the dgalnsors did not guarantee the repayment of
interest and principal. These sponsors therefodeni#ch less of an incentive than GSEs to
uphold underwriting standards — low loan-to-incamros, low LTVs — on the loans they
purchased and pooled. The sole incentive was tasehany MBSs as possible in order to
collect fees and the only real constraint wasrd fiuyers. At first PLS easily responded to
investor demand for investment grade securitiegurghasing mainly prime, “jumbo”

mortgages, which made obtaining a AAA-rated setmanche rather easy. Only later did the sub-
prime MBS market see the light of day. Sub-prime3ABsed highly complex tranche structures

to achieve investment grade status despite therlquadity of the underlying assets.

Low interests rates in the years 2001-2003 sawga nave of mortgage refinancing, most of
which went to prime PLS (Figure 5). In 2004, agiast rates rose, refinancing came to an end
and the mortgage industry was forced to originabeenoans so as to maintain their revenue
levels of the past 3 years. As the prime mortgame pad dried up, the market moved to the
above mentioned sub-prime MBSs. As these sub-pMBE were mostly backed by ARMs with
inferior underwriting standards, they were thetficssee high rates of delinquent loans and
waves of foreclosures, which was the tipping ptorthe burst of the bubble (Levitin & Wachter,

2010).
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Figure 5 - Share of MBS issuance by securitizatiotype (Levitin & Wachter, 2010)

While the housing boom surely has some demandesidianations, it is undeniable that
unbridled and unregulated PLS largely contributethe housing boom and played a great role in
inflating the housing bubble to its very peak aratlemthe crash even more violent. Perhaps the
housing would have suffered a correction regardlassit is poorly regulated securitization that
brought the American and global financial systergd&nees. One can conclude that while
robust regulation of securitization may not prevehibusing bubble from forming and bursting,

it creates a strong buffer to protect from a finaherisis (Levitin & Wachter, 2010).
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3. Methodology

3.1Approach

As described in the introduction, our analysis Wwédlve two parts. The first part will be
guantitative: using basic indicators and a morédnspigated model, we will attempt to determine
if the current prices observed on the Braziliandwog market make sense, in other words, if or
not the market is in equilibrium, just from lookiagydata. The second part will be a fundamental
analysis with the goal to make sense of what has bbserved quantitatively. To do so, we will
draw from non-academic, economic press, opinionrasdarch on the fundamental factors that
affect the housing market. Assembling all of theuits, we will attempt to draw conclusion on

the nature of the Brazilian housing boom and itegeeable future.

3.2Data sources
The quantitative and fundamental parts of thisysisleach will draw on various data sources,

detailed below:

* A major hurdle to his analysis is the extremelyited amount of real estate data compiled on
Brazil. Although it has been contested, the ongf seurce of data available today on the
Brazilian residential real estate market is Fipeitalex, the fruit of collaboration between
FIPE® and Zap, the largest online real estate classifiedvice in Brazil. This index collects
rent and price data by geographic area in selezilBan cities. The methodology as
described by FIPE is rather straightforward. Ligtimre compartmentalized by geographic
area — as per the ones defined by the IB@Eing the 2000 national census — and by number

of bedrooms. The listings are also filtered tothid data of outliers, such as listing with

% Fundaco Institutpo de Pesquisas Econémicas
* Instituto Brasileiro de Geografia e Estatistica
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irrationally low or high prices. The resulting celire then aggregated into weighting areas,
which in turn are weighted by household income aggregated into regional indices
(Fundacéo Instituto de Pesquisas Econdmicas (FERR),). Unfortunately, the Fipezap
index has some shortcomings: mainly, the datarigdd and very recent; it has only been
collected since January 2008 for S&o Paulo andi®itaneiro. Data for other citlds even
more recent since a minimum number of classifiexlaad required for the index to be
calculated. For the sake of this analysis, we tvédrefore only consider residential price and
rent data from S&o Paulo and Rio de Janeiro. Tbwracy of this index has been criticized
for some shortcomings (Selvanayagam, 2012) budrisidered to be relatively accurate. To
clarify, there exists another source for real estadices in Brazil. Since 2011, Fundacéo
Getulio Vargas’ IBRE has published its IGMI-C, a commercial real espatee index with
data going back to 2000. The institute is in thecpss of developing the IGMI-R, a
residential real estate price index, but it hashean published yet. Both of these indices are
intended for professionals and are only accessiblpaid subscription.

« The SELIC rate — the Brazilian inter-bank overnight rate piiblished by thBanco Central
do Brasil(BCB) and is easily accessible on its website. CA®OM sets this rate at
irregular intervals. The COPOM latest meeting onoBer 18" 2012, the 1700f its kind
resulted in a SELIC target of 7.25%, the lowestasih997.

* Mortgage rates in Brazil have historically beemyMaigh but have been progressively
decreasing. A 2011 HSBC Brazil reports that averageket mortgage rates went down from

15% to 11% per annum between 2002 and 2012 (BarB644). No data series being

5 Belo Horizonte, Brasilia DF, Fortaleza, Salvadad &ecife
5 Instituto Brasileiro de Economia

' Sistema Especial de Liquidagéo e Custodia

8 Comité de Politica Monetaria
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available, a linear regression will be applied stdanonthly mortgage rates be needed.
Regardless, mortgage payments are not regardeztiastible expenses by the Brazilian
Receita Federdl

« Brazil's urban real estate property tax is the IPTd changes from city to city and varies
between 0.3-1.0%. As a conservative measure aralibedt is impossible to get exact data,
we will use the rate of 1% for both Sdo Paulo armald® Janeiro. The IPTU, however, is also
not considered a deductible expense from income tax

* The IBGE publishes data on tespesa de consumo das familaBrazil, which is
equivalent to household spending. Adjusted foatindh, this data can serve as an estimate
for the yearly increase in household income. Fangple in 2011, household spending grew

by approximately 6.74% after inflation.

° Secretaria da Receita Federal do Brasil — Brawfderal fiscal authority
19 Imposto sobre a Propriedade Terrritorial Urbana
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4. Analysis

The analysis will be approached from two angle fiilst section will be quantitative, the goal
being to show that Brazilian housing, specificaflyhe cities of Sdo Paulo and Rio de Janeiro, is
in fact fundamentally overpriced. In order to s@ will apply Brazilian data to the “imputed

rent” model (Himmelberg, Mayer, & Sinai, 2005) deéised in the literature review, which relates
the annual cost of ownership to rent levels. Tloosd section of the analysis will be an attempt
to relate fundamental factors in real estate margeth as credit and consumer behavior to the

qualitative results seen previously.

4.1 Quantitative Approach

Even with troves of data available, it is an angoisi task to attempt to determine whether or not
an asset bubble is forming. Therefore with thetihiamount of data available for Brazil, it is
unrealistic to expect to arrive at any sort of stfecally sound and formal conclusion on the
guestion. Nevertheless, using the basic indicatessribed earlier as well as a more elaborate
model, we will be able to draw some initial conétuns and provide direction to the subsequent

gualitative analysis.

4.1.1 Basic Analysis

As described in the literature, there are sevasiditests one can perform on real estate data to
test for the potential existence of a bubble. Wiiikese tests are almost trivial and in no way can
be considered an exhaustive grocery list of théyaaa required to answer the bubble question,
they are a good start and can help point to someliserepancies and provide direction. As a

first step, we will therefore look at three variedal

* Home prices
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e Price-rent ratios

* Price-income ratios

Regardless of whether or not the Fipezap is amaptestimation of property value in Brazil, the
data is staggeringrigure 6). Since January 2008, the average value of piopent up 147% in
S&o Paulo and 181% in Rio de Janeiro before inflati approximately 5% in those years
according to th®anco Central do Brasi adding up to a CAGR of 21% and 24% respectively.
These growth rates are high by any standard. Ahéght of the United States housing boom,
according to both the OFHE®and Case-Shiller home-price indices, real housegnever

grew at a rate above 5% CAGR (Figure 6). Rent &helvever, despite high growth, have not
kept up with home prices. In the same time spaey, tew at 13% and 17% CAGR respectively.
The face that home prices have grown faster thainpreces suggests that the market is out of

equilibrium and that real estate is overpriced.

There are a number of fundamental economic fathatscan drive real estate prices up, but in
this situation, it is difficult to come up with atronal explanation for such high growth rates in
S&o Paulo and Rio de Janeiro. Factors such as Giwehg real income growth or housing are

not enough to account for “double-digit” growthegsin home prices. The fact that home prices
have outpaced rent levels in the last several y®aggests a shift away from equilibrium price-
rent ratios and that it is currently more advantagefor an individual to rent rather than own.

The rent of a home is essentially the rate of rethat the asset generates per year. The lower the
rent in comparison to the price, the lower thenrethis asset yields. A more in-depth focus on

price-rent ratios should shed some light on thissgjon.

1 Compound Annual Growth Rate
12 Office of Federal Housing Enterprise Oversight
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Figure 6 - Home-price index for Sdo Paulo and RioelJaneiro (base 100 in January 2008), Source: Figz

Using the ZAP database, FIPE also computes a ‘Ireattd, which is the ratio of home prices to
rent levels (Figure 7). As the graph shows, thi® daas significantly increased in the last 4 years
with home prices reaching levels of 21 times yeeghyt in S&o Paulo and 17 times in Brazil.
These ratios however seem to have leveled sine@@it1. In the United States, a rule of thumb
says that a ratio of 20, i.e. 5% rental rate, issaered high and that at that level that renting i
advantageous over owning (Leonhardt, 2010). Ahtkight of the US housing boom in 2005,
some major cities such as Miami and Las Vegas -ofwbe most affected cities by the
subsequent crisis — had price-rent ratios just @l@@vand the highest ratio was found in Oakland
at just above 47. At first glance, the Braziliatias, although high, can therefore be seen
reasonable or at least not catastrophic. The abentomed rule of thumb, however, can only
truly be applied to the specific financial and &sconditions of the United States, which are not
comparable to the ones in Brazil. Interest rate éstorically been much lower in the United
States than in Brazil — mortgage rates as well ichvimeans credit is cheaper and more

accessible. In addition, the United States fisodechas long promoted homeownership through
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incentives and deductions, an American staple la@e@pitome of success. As a result, property

taxes and mortgage rates are deductible from in¢amén Brazil no such financial and fiscal

advantages exist, thereby making the cost of homership theoretically higher than in the

United States. Therefore, the fact that the Brazitatios are not outrageous cannot discard the

existence of a housing bubble, especially becaesetratios have rapidly increased in short

periods of time. To further delve into this issnghe next section, we will apply the model put

forth by Himmelberg et al. (2005) of the Federat&wge Bank of New York, which takes into

account financial and fiscal factors in the cosbwhership.
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Figure 7 - Rental yield for Sdo Paulo and Rio de Jeeiro (Price/Yearly Rent), Source: Fipezap

First however, it is important to ask ourselvesdbestion of the affordability of housing.

Affordability of a home is considered a crucial di@mental indicator of a housing bubble. If

home prices grow more rapidly than household incgrieen it is usually evidence to suggest

that real property is fundamentally overvalued. Bhst way to do so is to use the data provided

by the IBGE on household spending, which is a gadatator of household income. In doing so,
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however, there is a caveat: the IBGE data is natiand the housing prices we have are local.
Given the discrepancies in income distribution ra#, it is a stretch to say that national
household income will behave the same way as holg@icome in Rio de Janeiro.
Nevertheless, the data shows that it is difficoléxplain the recent rise in home prices in Brazil
with household income. Figure 8 shows that the ratiprices to household spending increased
by 80% in Rio de Janeiro a nearly 60% in Sdo Pewtbe last 4 years. It should be noted that the
staggered progression is due to the fact thatgbeding data is taken on a yearly basis, whereas
the house prices are monthly. The actual progressilikely to be smoother than the one

displayed here.
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Figure 8 - Price-income ratio using household speimy (normalized to January 2008), Source: FipezapBGE

While not entirely conclusive, the three basic aadors we have used all point to the fact that
home-prices are excessively high and have detatleedselves from their fundamental value.
Price-rent ratios are on a sharp rise and theaseré household income is not enough to explain

the strong increase in real estate prices obsefiadtie Fipezap index. To push the analysis
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further, we need to perform some sort of formal ééshe price-rent equilibrium, one that takes

into account the financial and fiscal particulastiof Brazil.

4.1.2 Model Application

As mentioned above, the basic indicators we hagd 86 far are not sufficient to come to a
formal conclusion on Brazilian home prices. A bettealysis would include financial and fiscal
specifics of the Brazilian real estate market. Asatibed in the literature review, the model put
forth by Himmelberg et al. (2005) uses a measuteccdmputed rent”, in essence the annual
cost of homeownership, which takes into accoustfiand financial parameters such as interest,
mortgage and property tax rates, among others.mbdel will allow us to tailor the analysis to
the specifics of Brazilian real estate. Specificatle will test the equilibrium between renting and

ownership, applying the right costs to ownership.

A key component of the model is the incregsg in value of the property expected by the
owner over the next year. Recalling Stiglitz's dé@fon of a bubble (Stiglitz, 1990), this variable
plays a fundamental role in the model, as it iskine explaining factor of price increased in a
bubble phenomenon, i.e. the expectation of futueepncreases. Evidently, this is not
observable data and given the lack of historicgdais a difficult metric to estimate. At first
glance, the best possible proxy for this value wdad the historical realized increase in value as
estimated by the FipeZap index. To begin, we tloeeefise a one year sliding CAGR of the index
to estimate this value. Because Fipezap data ysamdilable as far back as January 2008 and in
order to have at least one year of historical dagawill begin by considering data from January
2009 forward. This is a very short-sighted proxg amuld have been much more appropriate to
calculate the average growth rate over a longeoge@f time. Unfortunately, no data exists that

predates the Fipezap index’s beginnings in 2008eMApplying the model with these constraints
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however, we obtain an interesting result is thatiiteng “imputed rent” -- the annual cost of
ownership of a property — is extremely low for botties. In fact, it is often negative. In January
2010, for example, the imputed rent was -7.2% o Bdulo and -5.5% in Rio de Janeiro, while
the respective rent ratios were 7.4% and 5.9%.r&asgon for this is that the data set begins in the
midst of the housing boom and therefore using tiyedr historical CAGR yields very high
expected growth rates. This proves particularhypfgmatic because this high “negative cost” or
benefit of owning property results in negative irtgglrents, which is rather counter-intuitive.

This would mean that owning a house is seen angavnegative cost.

Since housing prices, as in all markets, are basesipply and demand mechanisms, a better,
more rational proxy for homeowner’s growth expeaots would be the growth of average
household income, i.e. a measure of the increaselividuals’ ability to purchase a home. As in
the first part of our quantitative analysis, a gpoadxy for this measure is household spending,
which is measured yearly by the IBGE. Since 200Bas increased at about 4-5 percent per
annum after inflation. For matters of degreegeédlom in this analysis, it is important that we
use a rational investor’s expectation for this imetther than the very delusional expectations

that are already factored the high home pricese@tise the calculations would be redundant.

We therefore base our expected growth on the groivtionsumer spending. It is also important
to point out that the tax deductibility componehthe model is omitted since property tax and
mortgage payments are not deductible against in¢axim Brazil. Finally as in the Himmelberg
paper, we use values of 2.5% and 2% for mainteneostss, and risk premiuny,. The results

are detailed below (Table 1, Figure 9).
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Date
1-08
F-08
M-08
A-08
M-08
J-08
J-08
A-08
5-08
0-08
N-08
D-038
J-09
F-09
M-09
A-09
M-09
J-09
J-09
A-09
5-09
o-09
N-09
D-09
J-10
F-10
M-10
A-10
M-10
J-10
J-10
A-10
5-10
0-10
N-10
D-10
J-11
F-11
M-11
A-11
M-11
J-11
J-11
A-11
5-11
0-11
MN-11
D-11
J-12
F-12
M-12
A-12
M-12
J-12
J-1z2
A-12

Imputed
Rent

12.84%
12.84%
12.84%
12.84%
13.29%
13.83%
13.83%
14.58%
15.32%
15.32%
15.31%
15.32%
14.72%
13.72%
12.22%
12.22%
11.22%
10.22%
10.22%
9.71%
9.71%
9.71%
9.71%
9.71%
9.36%
9.36%
9.36%
9.36%
10.11%
10.87%
10.87%
11.37%
11.37%
11.37%
11.37%
11.37%
10.81%
11.32%
11.82%
11.82%
12.07%
12.32%
12.32%
12.57%
12.05%
12.05%
11.55%
11.05%
10.40%
9.90%
9.15%
9.15%
5.40%
7.89%
7.39%
7.39%

Sao Paulo
Fipeza_p A
Rent/Price
8.52% 4.32%
8.76% 4.08%
8.88% 3.96%
9.12% 3.72%
9.24% 4.05%
9.24°% 4.59%
9.24% 4.59%
9.12% 5.46%
9.24% 6.08%
9.12% 6.20%
9.00% 6.31%
8.76% 6.56%
8.64% 6.08%
8.64% 5.08%
8.76% 3.46%
8.64% 3.58%
8.52% 2.70%
8.40% 1.82%
8.28% 1.94%
8.04% 1.67%
7.92% 1.79%
7.80% 1.91%
7.68% 2.03%
7.56% 2.15%
7.44°% 1.92%
7.32% 2.04%
7.44% 1.92%
7.56% 1.80%
7.56% 2.55%
7.56% 3.31%
7.44% 3.43%
7.32% 4,05%
7.32% 4.05%
7.08% 4.29%
6.96% 4.41%
6.96% 4,41%
6.96% 3.85%
6.96% 4.36%
6.96% 4.86%
6.96% 4.,86%
6.84% 5.23%
6.72% 5.60%
6.60% 5.72%
6.60% 5.97%
6.48% 5.57%
6.36% 5.69%
6.24% 5.31%
6.24% 4.81%
6.12% 4.28%
6.12% 3.78%
6.12% 3.03%
6.12% 3.03%
6.12% 2.28%
6.12% 1.77%
6.00% 1.39%
6.00% 1.39%

Rio de Janeiro

Fipezap
Rent/Price
6.48%
6.48%
6.72%
6.48%
6.48%
6.24%
6.24%
6.24%
6.36%
6.48%
6.60%
6.48%
6.48%
6.48%
6.36%
6.24%
6.24%
6.24%
6.12%
6.12%
6.12%
6.24%
6.24%
6.24%
5.88%
5.88%
5.868%
5.868%
5.76%
5.64%
5.52%
5.40%
5.40%
5.40%
5.40%
5.40%
5.40%
5.28%
5.16%
5.16%
5.16%
5.04%
4.92%
4.92%
4.80%
4.,80%
4.80%
4.80%
4.80%
4.,80%
4.80%
4.80%
4.80%
4.80%
4.80%
4.80%

A

6.36%
6.36%
6.12%
6.36%
6.81%
7.59%
7.59%
8.34%
8.96%
8.84%
8.71%
8.84%
83.24%
7.24%
5.86%
5.98%
4.98%
3.98%
4.10%
3.59%
3.59%
3.47%
3.47%
3.47%
3.48%
3.48%
3.48%
3.48%
4.35%
5.23%
5.35%
5.97%
5.97%
5.97%
5.97%
5.97%
5.41%
6.04%
6.66%
6.66%
5.91%
7.28%
7.40%
7.65%
7.25%
7.25%
6.75%
6.25%
5.60%
5.10%
4.35%
4.35%
3.60%
3.09%
2.59%
2.59%

Table 1 - Imputed Rent Model (as % of home price)
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Figure 9 - Model "imputed rent" versus rental yields, Source: Fipezap, IBGE

First and foremost, the results of this analysmasthat cost of owning real estate in Brazil is
high. The “imputed rent” has fluctuated between&% 16% since early 2008. There are two
important factors explaining this high cost. Thstfiand most important reason is that interest
rates are high in Brazil — the SELIC rate was 1% 24 the beginning of 2008 and is still
relatively high at 7.25%. Borrowing money is costiyBrazil, which increases the cost of
owning a home. Second, Brazil does not offer asgaliincentives to become a homeowner. In
the United States, where such incentives existigage payments and property taxes are tax
deductible and therefore reduce the overall costnafing property. Another important fact to
note is that because of declining interest rat&razil, the model’s imputed rent value is
decreasing — from about 13% in January 2008 tothess8% today. To sum up, the results of
this calculation is that according to the modes, thatural” rent yield of real estate property is

currently about 8% and is decreasing.

Despite this decrease however, Fipezap data she#mtthe actual rent yields observed in the

two largest Brazilian cities are lower than theueaimplied by the model. Actual rent yields are
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currently around 6% in Sao Paulo and as low asrbRio. Such levels are considered “normal”
in economies such as that of the United Stateajlr® rule of thumb that a price-rent ratio of
20 —i.e. arent yield of 5% — means that rentsngheaper than buying. However, in high interest
rate environments such as Brazil, such levelsmifyrelds are very low. In fact, since January
2008, the rent yields in both cities have alway# ielow the imputed rent. In November 2008,
the imputed rent was 6 and 9 percentage pointseath@rent yields in Sdo Paulo and Rio de
Janeiro respectively. Intuition would lead us timkithat such a disequilibrium between the costs
of owning and renting would not be sustainabléhmlbng run. In fact, the spreads have
significantly decreased since 2008 to 1% and 3%ceSient yields are still decreasing in both
cities, meaning home prices are growing faster tlahlevels, the only explanation for the
reduction of this spread is the interest rate dfbwo caveats to this conclusion are important to
point out. First, as described in the “Data” sattimortgage rates have not dropped nearly as
much as the SELIC rate has been lowered. Secondrevence again comparing local data to

national data, which may cause a slightly biasedltén the analysis.

To go further in the analysis, we look at the expecate of growth that is implied by the current
market levels. In other words, we look at the dtgrowth g.; that makes the imputed rent equal
to the observed price-to-rent ratio. We do thisdoth Rio de Janeiro and S&o Paulo using the
“conservative” risk premiuny, of 2%. A higher risk premium implies a higher inpd rent and
therefore a further distance from current levethéd market is already overpriced. The results
(Figure 10) show that the growth rate implied bg thodel is actually significantly lower than
the actual growth, especially since 2009 in Rio de Janeiro. Thisltdsads us to two distinct

conclusions. First, it could mean that the othetdes we used to compute the imputed are too

13 12-month moving CAGR
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low. For example, the risk premium which was chasgher arbitrarily could be too low. The

second, more plausible one is that that expectafitsigh growth is not the only factor

explaining high home prices. This conclusion wamltigate the theory according to which the

housing boom in Brazil is purely speculative.
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Figure 10 - Implied and actual growth rate in Sdo Rulo and Rio de Janeiro

To sum up, applying the model devised by Himmelletrgl. (2005), we can arrive at the

conclusion that renting is currently cheaper thaniog in both Sdo Paulo and Rio de Janeiro.

Although the imputed rent versus rent yield spreasldecreased in the last four years, it is only

because to lower interest rates and not becausal aent levels and home prices have

converged. So far, no such tendency has been @uséliie logical conclusion, if the average

investor is a rational economic agent and accorttirige “no arbitrage” principle, is that low

rent yields should drive more individuals to reaher than buy, thereby lowering demand for

homes and consequently the price. In other womless rent prices increase further, which

seems unlikely as they are generally closely tedisposable income, home prices should
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eventually drop to bring “rent versus own” markeeguilibrium. We cannot rule out, however,
that investors make irrational decisions. A furtbenclusion that we have arrived at is that the
gap between the expected growth rate implied byribedel and the actual growth rate observed

from the Fipezap data suggests that the natuteedfidusing boom is not purely speculative.

As expected, the quantitative part of this study yialded results that, although insightful,
remain incomplete and lack the robustness to dragvdonclusions. In trying to explain the
recent housing boom in Brazil quantitatively, we ehallenged first and foremost by the lack of
data. Not only does it provide us with relativatylé hindsight as it dates back only to January
2008, it also is incomplete. Only the home priced gents of the two major Brazilian cities, Sao
Paulo and Rio de Janeiro are available in the sacgsime frame to perform any sort of rigorous
analysis. Insofar as this data is incomplete, dahilysis will be limited to providing a partial

explanation to our question.

Our goal was to explain the housing boom obsemdrazil in the last few years and to do so
we used basic indicators and a more elaborate nocodgbaring imputed rent to rent yields. The
results of these tests all point to the same ceimiu Home prices, at least in Sdo Paulo and in
Rio de Janeiro, are above their fundamental vdlbey have increased at rates above 15% per
annum, a growth inexplicable by any other econgmai@meter that drives housing markets.
Price-rent and price-income are also high andistileasing, implying that owning is becoming
less advantageous compared to renting and the hamrad®coming less and less affordable for
the average investor. Finally, our model showed ¢lian when factoring in the fiscal and
financial specifics, the “rent versus own” marksetn disequilibrium. These results suggest that

in the medium to long run a decrease in home poces least stagnation would be necessary for
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the market to return to equilibrium. To confirm skeeesults, however, we must look at other,

more qualitative factors that possibly play a nialéhis housing boom.

As a disclaimer, one of the key weaknesses ofjtinditative analysis is that we are observing
prices in a very narrow window of time. Real estaiees had been increasing before 2008, and
therefore our analysis is very near-sighted. Ueisy likely that we are only looking at the “tip of
the iceberg” and trying to explain a decades-lomgn@menon with data from a 4-year time
window. Additionally, in applying the model to tBeazilian market, we are forced to select
some parameters rather arbitrarily. The cost ohieaance and the risk premium associated with
homeownership that we use are admittedly debatklrially, we recognize the imperfect nature

of using household income growth as a proxy foreexgd increase in value.
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4.2 Fundamental Approach

The next and likely the most challenging step & #nalysis is to arrive at explanations for this
housing boom using qualitative arguments. Even widnand detailed data is available, the
existence of an asset bubble is one that, econoaygsee, is difficult to determine scientifically.
Shiller (2008), a proponent of demand-side explanatto the US real estate crisis of the 2000s,
suggests that bubbles are the results of “irratieraberance”. Detecting irrationality however,
either through data or reasoning, is an arduoksasisA first step is to discount one-by-one the
possible rational explanations for an asset booexhaustively as possible, leaving investor
irrationality as the only remaining explanation eTifrational decision made by investors to pay
more than the fundamental value for real estatéddoel explained by the social and economic
environment or perhaps by favored by certain bajravinclinations. To answer these questions,
we will draw from several sources: public econoduata on Brazil, academic papers and
opinions of experts in the field of real estate andnomics. Drawing from these insights, we will

attempt to piece together the various factorsaffatt the real estate market.

To explain a price boom and show that is not tlsaltedf speculation but of fundamental
economic parameters, the first place to look isidance between supply and demand. In fact
the price equation is rather straightforward: eza=mmand and insufficient supply drive prices
up, and vice versa. This analysis will prove inééiregy in a country such as Brazil, known to have
serious housing challenges with urban slums andhatousing deficit. Another potential
explanation is via the credit market. How stredsetf Has easy credit artificially boosted
housing demand? Third, it will be interesting te gehere any cultural particularities in Brazil
that can help explain this housing boom. Finallywiéexplore the possibility that there has in

fact been speculative demand on the Brazilianest@te market.
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4.2.1 Supply and demand

It is no secret that Brazil has a fast growing reddass. In its the repofBanco Central do

Brasil (2011) cites FGV data showing that the broad neidtiss, officially known as “C Class”,
had grown from a 38% percent share (66 milliontheftotal population in 2003 to 54% (102
million) by 2011 In 2009, th&ecretaria de Assuntos Estrategi¢64E), a government agency,
conducted a survey of “C Class” households spanaliregspects of their daily lives: spending,
education, health, nutrition, etc. Today, the Brazimiddle class accounts for a towering 46% of
the nation’s purchasing power, the largest shagdl alasses. In the scope of our analysis,
however, the most interesting finding was that &%e C Class had the intention to buy
property in the coming 5 years (Secretaria AssuBgigatégicos, 2011). This means an increased
demand of about 18 million units for real estateperty. Regardless how these future
homeowners decide to enter the market, i.e. newtngstions versus existing homes; it should
have a strong impact on the market. If construatioes not keep up, there could be a shortage in

the supply of property which would explain a strqmige increase.

Another key characteristic of the Brazilian housmarket is the importaméficit habitacional
(housing deficit), which refers to the (large) pamtof Brazilians who do not live in “adequate”
housing. According to thimstituto de Pesquisa Econdmic AplicadlREA), inadequate housing

is characterized by at least one of the followiriteoa:

* Housing constructed with non-durable and/or impgedi materials
» Spaces not meant for housing but used to that eradtemporary basis

* “Cohabitation”: households with more than one faasil
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Such inadequate housing problems are prevalentanil® urban slums known davelas
Commissioned by th®linisterio das Cidadeghe Minas Gerais-basétindacao Joao Pinheiro
(FJP) published in 2008 a report on the Brazilianding deficit. According to this report, the
national deficit was 5.5 million homes in 2008,%. of which are located in urban areas. In
other words, in 2008 there was a shortage of 5ltomhomes for the entire Brazilian population
to be housed under an “adequate” roof. Specificttig shortage was of 1.06 million (8.9% of

all homes) in the state of Sdo Paulo and as hig@1@$00 in S&o Paulo metropolitan area. The
state of Rio de Janeiro, in contrast, has a she&fonly” 426,000 (8.1% of all homes). At first
glance, such as high deficit could suggest a sesapply-demand imbalance which could
explain high housing prices. The problem howevemore complex. The same report provides a
breakdown of the national housing deficit by incofigure 11 shows this breakdown.
Unsurprisingly, the overwhelming majority (abou®8Pof the Brazilian national housing deficit
affects citizens in households that earn less tina®e times the minimum wage (Fundagao Joao
Pinheiro, 2011). That threshold is roughly equiaale the threshold that separates the C Class —

the middle class — from the lower classes.
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DEFICIT HABITACIONAL URBANO POR FAIXAS DE RENDA MEDIA
FAMILIAR MENSAL, EM SALARIOS MINIMOS (SM) - BRASIL - 2008
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Figure 11 - Breakdown of housing deficit by incom¢number of minimum wages earned) (Fundagéo Jo&o

Pinheiro, 2011), Source: FJP

In essence, given their income levels, the vasoritgjof the people affected by the housing
deficit are actuallyot potential homeowners. Their income does not atloem to make the
minimum payment on a property — the average loaratoe ratid* in Brazil is 50% (Barbosa,
2011) — nor afford interest payments on a mortghige safe to say that the Brazilians affected

by the housing deficit are not the ones bidding &qmces up.

A third and final explanation for increased housilggnand could be the arrival of foreign
investors on the Brazilian real estate market. pmil®2008, Brazil sovereign debt attained
“investment grade”® status which opened the doors to many institutionestors from around

the world that face strict risk constraints on thevestment bringing along with them in the rush

14 Maximum percentage of a property value that caodwered by the mortgage. An LTV of 50% means that
other 50% is paid upfront in cash.
!5 Ratings of AAA to BBB- along the Standard and Poscale
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a multitude of less sophisticated investors as.\vi&@fice then, foreign direct investment (FDI) in
Brazil has nearly doubled — from US$ 18.8 billior2006 and US$ 34.6 billion in 2007 to US$
68.8 in 2011 (Banco Central do Brasil, 2011). Relgss of what other possible factors than the
acquisition of investment grade status in explarhre increase in FDI, it is important to note
that the arrival of such capital in Brazil, althbutpe majority of it is not directed at real estate
could have played a large role in increasing denaatbldriving prices up. In particular, these
investors might have a higher willingness to pantbdomestic investors and could have

contributed to the price surge.

To sum up, the demand side of the equation shoatghe growing middle class and the arrival
en massef foreign capital makes the case for a non-ndglginet increase in demand on the
real estate market. The housing deficit, on therlland, does not really contribute to housing
demand as the households that are affected cageldtically be considered actors on the

housing market due to their low income.

An increase in demand should only yield a pricegase if supply cannot keep up with demand.
Yet housing supply is also clearly on the rise ra#l. In fact, as show in Figure 12, yearly

investment in construction has more than doubledes?2007 (Barbosa, 2011).
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Figure 12 - Construction in Brazil since 2006 in Bions BRL (Barbosa, 2011)

Trying to match the increase in demand to the smsxan supply here is a futile endeavor. It is
therefore difficult to estimate whether new constian was enough to accommodate the
demand. Had it not been the case, it could havwaged a rational explanation for the housing
boom. It seems important however to specify oneagto this analysis. Real estate markets are
specific because they are geographically consuathere is a limit to the amount housing that
can be supplied in a specific location. Particylan“premium” local markets, i.e. dense and
highly populated areas with high economic actigiigh as Sado Paulo and Rio de Janeiro, it is
possible for there to have been a shortage of gupfile number of possible apartment buildings
and houses is limited. Brazil is already highlyamtzed — 87% in 2010 according to the CIA —
but major city are still an important decision. feeap, while at a national scale, new
construction may have absorbed new housing denitasgyossible for shortages to have formed

in “premium”, local housing market, due to geogiiaphconstraints.

Another way to test the existence of housing sigerta to look at unsold stock. If there is
existing unsold real estate inventory, then it dadémonstrate that there is no shortage of supply.

In other words, if less residential units are ldwettthan are actually sold, then it is likely an
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excess demand for housing is pushing property pupe In the municipality of S&o Paulo, the
syndicate for housing SECOVI publishes data on ingustarts® and salesErro! Fonte de
referéncia ndo encontradashows this data since 2004 in 12 month cumulaéxas. The

results are quite interesting: the two values tieméh other quite well until the second half of
2009. From the second semester of 2009 until tdeo&R010, housing sales exceed housing
starts which, a phenomenon that provides a ragoimalS&o Paulo’s rising house prices. Since
the beginning of 2011 however, housing starts angely exceeded sales, a possible sign of an
imminent slowdown of the housing market. In fa€iQ2 saw approximately 38,000 new housing
starts while sales plunged, increasing unsold itorgrby 20%. Recent trends therefore point to a
slowdown of real estate prices rather than the sippoAs a result, it stands to reason that using
these observations to try to justify the behavidFipezap data would not be very conclusive.
According to the Sdo Paulo index, prices have loeea steep and steady rise since the beginning
of 2008 and the SECOVI data does not show thegierdihousing shortage that would justify it

entirely. Unfortunately, no such data exists foo Be Janeiro.

6 Number of housing units on which constructiontasted during a given time period
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Municipio de S3ao Paulo
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Figure 13 — Cumulative 12 month housing starts vsales since 2004 in Sdo Paulo (SECOVI-SP, 2012)

To summarize the observations on the balance batageply and demand in the Brazilian real
estate market, it is safe to say that they landtsifgroviding an infallible, rational justificatn

for such steep price hikes. Nevertheless, some&ms must be underlined. The rapidly
expanding Brazilian middle class and their homeawsmip aspirations provide a great boost to
housing demand. Provided Brazil resolves its pgussues, there is a large reservoir of future
potential homeowners in its lower classes, a casgemvident by the large housing deficit
observed. These two facts alongside improving emanconditions and a young, ever increasing
population — up to 234 million Brazilian in 2030cacding to FGV estimates — provide the
necessary conditions for a healthy, expandingestte market. However, they come short of
providing a full explanation for the double digitraual growth that was observed in S&o Paulo

and Rio de Janeiro since 2008. It is therefore nampes to consider other potential explanations.
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4.2.2 Housing credit and regulation

Borrowing money in Brazil, a country with historiigehigh rates of inflation, has always been
very costly and challenging. Until the late 1990ssireal estate transactions were done in cash
and housing credit was unheard of. Only since ¥fil'the passing afei n°® 9.514/97n the
Brazilian civil code — inspired by the North Amexicmodel — is “fiduciary alienation” possible
for financial institutions. This means that if axividual purchases property via financing, the
property can be used as collateral. In case oluttesathe borrower, the property can be
transferred to the creditor. This legal provisisriindamental to the opening of a housing credit
market as the wealthiest members of an economputanp sufficient collateral to guarantee
mortgage. Only since the passing of this law ha$Bttazilian mortgage market truly come to
life, although it remains rather underdevelopedrdy 5% of GDP (SECOVI-SP, 2012) — as can
be observed in Figure 14 — compared to 67% and 106ke United States in 2000 and 2008

respectively (Levitin & Wachter, 2010).
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Figure 14 - Real Estate credit in Brazil as % of GIP (Banco Central do Brasil, 2012), Source: BACEN
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Today in Brazil, a physical person can have re@todwo different modes of financing for the

purchase of real estate property:

» For property of less than R$ 500,000, via$ietema Financeiro de Habitacg8FH) of
the BCB with advantageous conditions such as hiB¥isLof up to 80-90%.
» Otherwise, via Larteira Hipotecaria a traditional mortgage with varying conditions

depending on the underwriting institution.

These housing loans are traditionally funded by éntities of the state-owned baBkixa
Econdmica Federg]CEF) or “Caixa”. ABECIP’, the industry association, is responsible for the

oversight of these two entities:

» TheSistema Brasileiro de Poupanca e Emprést{8BPE), the national savings and loan
program. By law, savings and loans institutionsratpiired to commit 65% of their
savings account to housing credit.

* TheFundo de Garantia por Tempo de SeriE&TS), the national workers’ fund.

In recent years, the origination of new mortgagesihcreasingly solicited these two sources of
funds, as can be seen in Figure 15, so much sabaint of saturation might soon be reached. In
fact, if recent trends continue, according to petgss by ABECIP, the stock of housing credit
required to finance Brazilian mortgages will excéeel 65% mandated for housing credit and the
subsidized savings base could run out. Figure d&shhese projections. As can be seen,
ABECIP projects that Brazilian could face a shogtag soon as the end of 2013 (Barbosa, 2011).
Moody’s Investors Service predicts it could run bytthe end of 2014 (Coppola & Brandt,

2012). This shortage of subsidized financing islifko also boost the development of funding

7 Associacao Brasileira das Entidades de Crédito lifiénio e Poupanca
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for mortgages via private, “secondary” marketdalet, two such markets have emerged in the
past decade in the form of LClsi.e. traditional covered bonds, but also seaeiiMBS in the
form of CRIS®. These secondary markets were made possible ihdf@& the creation of the
Sistema Financeiro ImmobiliarigsFl), whose aim was to create a link between Beawi

housing credit and capital markets. To the extesit €énough funds were still available via SBPE
and FGTS, these markers remained small at firgthigh growth in recent years (Coppola &

Brandt, 2012).
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Figure 15 - New mortgages from SBPE and FGTS sin@08 (SECOVI-SP, 2012), Source: ABECIP

18| etras de Credito Immboliarid.e. real estate credit bills
19 Certificado de Recebevéis Immobiligrie. Real Estate Receivable Certificates

56



700 -
Poupanca SBPE 08%

Hm Estoque Financiamentos

600 7 =8—Estoque Financiamentos / Poupanca

59%

500 A 46%

35%
400 -
300 -

200 ~

100

2009 2010 2011 2012 2013 2014

Figure 16 - SBPE saving and real estate financing@ections (Barbosa, 2011), Source: ABECIP

There is another force pushing the developmertiegd secondary, private markets. SBPE
savings deposits that currently finance the mgj@itBrazilian mortgages pay a government-
subsidized and mandated rate of at least 6%. Rgdewever, savings rules have changed in
Brazil. In order to pave the way for the COPOMudtier reduce the SELIC rate. The recent,
aggressive reductions have caused yields on leraldto drop to levels below the savings rate,
putting them at a disadvantage. In order not tagati¢ local governments’ ability to raise money
while allowing the COPOM to pursue its aggressate cutting strategy, the minister of Finance,
Guido Mantega, announced new savings rules in NDdY 2As of that date, if the benchmark
SELIC rate were to drop below 8.5%, the governmseonsored savings rate would be pegged to
70% of the SELIC plus a fluctuating reference (Siendes & Colitt, 2012). In fact, on July11
2012, the COPOM met for the 168me and decided to lower the SELIC rate from 816%%,

thereby putting into effect the abovementioned.riddroader terms, the COPOM'’s recent
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persistent lowering of the benchmark SELIC ratiékedy push investment to higher-yielding

mortgage securities from private, secondary mar&ppola & Brandt, 2012).

In light of these observations and in the scopeunfanalysis, two important issues need to be
studied. First we need to understand whether oBremilian consumers are currently over-
leveraged, in other words, if there is a risk afe@dit bubble. Second, we need to look into how

the above-mentioned secondary are regulated atite right oversight mechanisms are in place.

4.2.2.1Consumer credit bubble

To judge this issue, it is important to first loakhow mortgage lending conditions have changed
during the housing boom. In broad terms, Brazitiortgage standards have relaxed in the past
decade. According to the HSBC report, one couldiaed $R 200,000 property with a 40% less
income than in 2002. In addition, the standard gageé horizon is now lined up with OECD
standard at 30 years compared to 15 in 2002 (Barla®d.1). These two occurrences are clear
signs of an easing of mortgage conditions. This@ortant as it opens the market to new
entrants, who in the past could not have met thetest conditions required by lenders. In
general, the two key indicators of lending standaue LTV ratios, i.e. how significant a down
payment the borrower must make, and “front-endbsat.e. the percentage of income dedicated

to mortgage payments.

In the case of the LTVs, which essentially measthresiegree of leverage of the borrower,
SECOVI-SP reports that on average, they are cuyré&o for SBPE loans and 71% for FGTS
loans, whereas the market averages were 50% andrn6R062 and 2007 respectively (Petrucci,
2011). In other words, on average, borrowers ctigr@eed only make a 30-35% down payment.

Figure 17 displays this progression in the receary. While these ratios have increased, they
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remain conservative compared to the ones obsenvéb iUnited States during the housing crisis.
In the United States, mortgages that conform todsteds imposed by Freddie Mac and Fannie
Mae have LTV ratios of 80% or less. It is therefsage to say that these new conditions have not

caused an over-leverage of Brazilian mortgage slde

2006 2007 e 2000 2010 2011 2012 03

Figure 17 - Progression of average LTV ratios in Bazil (SECOVI-SP, 2012), Source: ABECIP

In the case of front-end ratios, which are a mesaetia borrower’s ability to make mortgage
payments, figures are rather conservative as ¥ghin, according to the HSBC report on the
Brazilian housing credit market, the average femd ratio is currently 30% versus 25% in 2002
(Barbosa, 2011). In the US, conforming loans algesii to maximum front-end ratios of 28 to

41%, depending on the overseeing authority.

Overall, it seems that mortgage conditions in Braz lined up with OECD standards and in
some cases still rather conservative, especialigrms of LTV ratios. However, it is important to
integrate this into the overall consumer crediation of Brazil. Asked about this issue,
Professor William Eid Janior of the Fundacao GetMargas (FGV), who believes a housing and
credit bubble had already formed, answered thatiBaa consumers are overleveraged and

cannot borrow anymore. In fact, Brazilians areusgrs of installment payments on consumer
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goods and many middle class households have &en tait automotive loans in recent year.
Recalling that housing loans are currently aboutdd%DP, up from about 3% a decade ago
(SECOVI-SP, 2012), and observing in Figure 18 tb&l credit has in Brazil has grown from
26% to 49% of GDP, it is reasonable to suspect domne of ominous consumer over-leverage.
However, as it turns out, most of this growth correm corporate loans via the BNBSthe
Brazilian Development Bank, which have grown muastér than consumer credit. In fact
consumer loans currently only represent 33% of trtaldit. Additionally, the cost of consumer
credit remains prohibitively high at an averagd % per annum in April 2011. Overall, it
seems unlikely that a violent credit bubble shaaddur, as borrowing in Brazil cannot be
considered to be either cheap or easily avail#gecan be seen in Figure 19, Brazil's
indebtedness is still well below international lisvéevertheless, the real risk could be the
saturation of credit growth (Fontevecchia, 201d)ate 2011, the consumer debt burden, i.e. the
cost of servicing deBt, was stable at around 22% of the economy’s digpesacome and

around 35% when including amortization of princif@dkar, 2012). These levels are relatively
high and could signal, as suggested by Professbdiior, that the consumer credit market in
Brazil has reached a point of saturation. If se,rsulting negative shock on consumer demand

would surely affect housing demand.

20Banco Nacional de Desenvolvimento Econdmico e Bocia
21 Only interest, not including amortization of priipal
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Crédito crescendo de forma sustentavel

2009-2011:18,3 %
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Figure 18 - Credit as a percentage of Brazilian GDPBanco Central do Brasil, 2011)
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Figure 19 - Total Credit as a % of GDP (Badkar, 202)
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4.2.2.20versight of secondary markets

As explained above, in order to supplement savilegmsits, Brazilian housing credit has opened
itself to private capital markets in recent yeara,the issuance of CRIs, which are the equivalent
of real estate receivable certificates. These @rRimitted by non-financial, specialized
institutions calledecuritizadoraswhich purchase and package real estate recesvabie
particularity of these CRIs in comparison to MBShe United States is that they incorporate
both commercial and residential real estate cregsxan be seen in Figure 20, an Ugbar report
estimates that the value of CRIs issuances pergyear from about R$ 2 billion in 2005 to more
than R$ 8 billion in 2010 (Ugbar, 2011). Accordilogestimates, the CRI market had grown to a
total of R$ 24.5 billion by early 2011 (Kliment, 20). The increasing popularity of CRIs is

largely due to their high, tax-exempt yields.
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Figure 20 - CRIs issued in Brazil in R$ millions (lgbar, 2011)

Recalling that the advent of private label seaation (PLS) and the degradation of mortgage
underwriting standards played a determinant roléenUnited State housing market crash of

2007, it is essential to look at how the secutitiramarket is regulation market is currently

62



regulated in Brazil, given that although the seé@ation market is still incipient, CRIs are likely
to make up a considerable of mortgage financirnt@emnear future (See Figure 21). Speaking on
this issue in 2012, the director of Monetary Polifyhe BCB Paulo Mendes, asserted that there
was no risk of a real estate bubble in Brazil. Mgl&ned that the lessons learned from the real
estate crises in other countries, would allow Biaziauthorities to slowly and carefully grow the

securitization market and ensure a sufficientlydent regulation (Neder & Gongalves, 2012).
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Figure 21 - Real Estate Financing in Brazil by Souwre (Banco Central do Brasil, 2012)

According to Brazilian Securities, the largesturitizadorathe packaged mortgages are
purchased from “developers, constructors, bankswaontigage companies”. While the
origination of most mortgages in Brazil are cargfoégulated, particularly the ones underwritten
by commercial banks, but a relatively small portiath outside the scope of this regulation
(Banco Central do Brasil, 2011). In fact, a residumount of less than 1% of mortgages is
estimated to come from non-regulated institutidgfiegncial Stability Board, 2011). In 2010 and

2011 respectively, both the Bank for InternaticBattiements (BIS) and the Financial Stability
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Board (FSB) published reports on financial regolatnd specifically on the issue of mortgage
origination, which the BCB have used as a stanpioigt for discussion of new regulation. In
particular, the FSB report (2011) cites the follogvmortgage origination “best practices”,

among others:

» Effective verification of income and financial infamation, which is already a
requirement in Brazil.

» Appropriate loan-to-value ratios of at most 80%; LTV ratios in Brazil are currently
average about 62% (SECOVI-SP, 2012), one of thesvawmong FSB member nations.

» Effective appraisal managementi.e. the continued tracking for value of the restiate
property that is the collateral on the mortgageBiazil, appraisers must be licensed and
operate under the supervision of a professionalcgson, although some unlicensed

appraisers exist.

Overall, mortgage origination is carefully reguthta Brazil, although it seems some origination
activity is occurring outside of the scope of tegulation. With the future development of

private financing markets that will not traditionahding institutions like commercial banks, it is
crucial that lending standard be defined and agpbeall different types of mortgage originators,

as per recommendation number 8 of the BIS repOoaqp

Finally, it is important to recall from Levitin & \Athter (2010) that one key element of the
United States MBS market that contributed to itéapse was that the PLS originators did not
guarantee the interest and principal paymentseofrtbrtgages that they packaged. As a result,
they do not have as much of an incentive to enterguality of the mortgages that were being

originated as the government agencies. As it tautsalthough their CRIs are backed by
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underlying real estate as collateral — as beirn® 9.514/9%- , the Braziliarsecuritizadoragio

not offer the guarantee of timely interest and @pal payments. Therefore, much like the
American private label securitizing companies, thsynot robustly incentivized to uphold high
underwriting standards for their mortgages. Ratheir main incentive is emitting high volumes

of CRIs to collect fees.

Overall, it seems like ensuring standard and castioortgage underwriting practices in Brazil.
Although cautious standards are already widelytprad, emerging private sector mortgage
originations need to be closely monitored. Thisgpecially important considering that mortgage
securitizing companies that currently operate iazBrdo not offer a guarantee of mortgage

payments and have no natural incentive to uphottwriting standards. It seems like

4.2.3 Cultural factors

When asked about the irrational persistence ofiBaaziouseholds in buying in such an
overvalued market, when renting is comparativelgimcheaper, Professor William Eid Janior
of Fundacado Getulio Vargas cited cultural fact@patential explanations. Mainly, with the high
inflation rates that persisted in the 1980s and$9Bvestment in real estate was always been
seen as a “safe” investment. In fact, it is thaldedge against inflation, because it is residtant
price fluctuations (Vinod, 2006). According to Eldnior, for a population that has known
decades of financial instability, buying a housansunbelievable opportunity that equates to
safety and prosperity. Additionally, for the “newlgh” social classes of Brazil, becoming a
homeowner carries social significance. For suchtagrchal society, owning a home greatly
increases social status and is almost considemagusory. These cultural particularities of

Brazil help in part explain.
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4.2.4 Speculation

To some observers, the current housing boom issthdt of none other than speculative demand.
This is the position held by Professors Samy Damb\V&illiam Eid Junior of Fundacao Getulio
Vargas. When asked what they thought explained suugiendous growth in Brazilian real estate
prices, they both answered that irrational demaasl tlve culprit. In particular, Dana expressed in
an article that, in his opinion, there existed batieal and speculative housing demand in Brazil
and that while the former was the result of fundataleparameter such as need and purchasing
power, the latter was solely the result of expefiuare gains (Dana, Bolhas Especulativas no
Mercado Imobiliario, 2012). As can be recalledstisithe precise definition of a speculative
suggested by Joseph Stiglitz (1990), in that the of the prices is fuelled only by demand that is
motivated by expected future gains. Justifyingrtibkdim, Dana and Eid Junior cite the extremely
low rent yields — observed in the quantitative gsial— noting that they are inferior to the
national savings rate or even sometimes basicf(Catés of Deposit (CD). In other words,

buying real estate in order to collect is a poeestment at this point in time; therefore the high
demand that is driving price must be purely spdugaBoth Dana and Eid Junior expect a
bubble burst in the near to medium term, but waisdifficult to estimate the timing (Witgen,

2012).

Furthermore, in a recent article, Dana supportstheslowdown of the Brazilian real estate
market has already started. First, he warns thedlse the Fipezap index is based on prices that
arelistedrather than the real prices of transaction, it righa lagging indicator of a bubble

burst. Because only the seller’s price is considleitee period of “denial” before the burst as
evidenced by Rodrigue (2008), would not be madeanisvby the index (Dana, Bolhas

Especulativas no Mercado Imobiliario, 2012). Intaeo article, Dana (Desaceleracéo do
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Mercado Imobiliario, 2012¢ven pufforth that the Brazilian markétousing marke has already
begun deceleratingJsing Fipezap data he showed that while housepfivere still increasin
they had reached in July 2012 their lowes-month movingaverage growth rate since 2011 :
that the month-tomonth growth has dropped to 1.06% from 1.74% ttee pefore Figure 22).
While this data clearly shows a decelere of the Brazilian housing market, it is by no me

proof that a bubble has burst and no further canchs cn be made.
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Figure 22 -Deceleration of Brazilian Housing Market (Dana, Desaceleracdo do Mercado Imobilirio, 201

4.2.5 Joint consideration of all factors

To explain the formidable real estate boonrecent years,asne economists have suggested
the recent real estate boom in Brazil is merelgraection after a long period of stagnation, be
that housing is still 3.5 times cheaper than ireo#merging countries India and Ru (Witgen,
2012).Alternatively, we have explored several rationglarations, which are best summec

in the following manner:
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» Given the arrival of a massive middle class on hmaumarket and its homeownership
aspirations, it is likely Brazil will see a shoréag housing demand in the coming years.
There is a strong case to be made for this demaost Ito be the main culprit for the
prices increase, although perhaps not at such diadsie growth rates.

» Consumer credit is steadily rising as well in Brard while lending conditions are still
rather conservative by OECD standards, the aveBaaglian consumer has reached a
relatively degree of leverage and there is a risk gaturation of credit markets in the near
future which could hurt the housing market.

» Real estate credit, as all credit in Brazil, rersaiary “tight” and seemingly well
regulated for originations via the SFH, but the egeace of high-yielding securitized
MBS on parallel, private markets calls for carefuérsight, particularly concerning
origination standards.

» Deeply entrenched factors of Brazilian culture gihemeownership a significant

premium over renting, particularly as a hedge ajdiigh inflation rates.

Taking all these factors into consideration, thera strong case to make against the existence of
a bubble in the Brazilian real estate market. Tlsermms to be a fundamentally sound growth in
housing demand — supported by credit growth — ppett this case. Overall, difficult as it is to
prove, the existence of speculative demand caraatlbd out, but it seems safe to say that it is

not the only explanation for the housing boom as leen suggested by our quantitative analysis.
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5. Conclusion

The objective of this research was to reach a higvel of understanding of the current situation
in the Brazilian real estate market. Incidentalys also meant trying to dispel or confirm the
fears that a housing bubble is currently formingspite some limitations, this objective can be
reasonably considered to have been reached. Intheednalysis we have performed has allowed
to paint a picture of the state of the Braziliam$iag market and to draw some inferences on its

future growth.

As expected, determining whether or not the curnensing boom in Brazil can be considered a
“bubble” on the verge of busting proved to be atuaus task. The history of modern economics
has seen many great minds hypothesize on an assatfundamental soundness or speculative
nature, often incorrectly so. The specific facthia influence real estate markets are complex
and highly intertwined, making the equation is eliarder yet to solve. Particularly, as
homeownership has progressively become accessilihe tower classes of developed or
developing nations, a nearly-systematic fallacyrset pervade, one according to which real
estate is an asset the value will infinitely andifinitely appreciate. The 2007 Unites States

housing crisis was a reminder that real estate etatkat this is not the case.

Nevertheless, having looked at the Brazilian regdte market from various angles, we have
arrived at a much clearer picture of the circumstarthat have brought along high growth rates.
Short of arriving at a precise forecast on thertif the Brazilian housing market, which would
be audacious, we are able to isolate the factatsiost affect it and understand their role.
Firstly, a quantitative analysis showed the natuné the magnitude of the phenomenon, using

both basic indicators and a more elaborate mo@ebr&lly, a careful, fundamental analysis of
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the main factors affecting housing supply and demarBrazil provided us with insight on how

to explain the situation and how sustainable it is.

Because of limitations in the amount of data abdéathe scope of the quantitative analysis was
restricted to the municipalities of S&o Paulo amd® Janeiro. Looking at the numbers, it was
immediately clear that house prices in these twiesivere very high. Real house prices in Séo
Paulo and Rio de Janeiro have seen staggering lgrates since January 2008 of 21% and 24%
per annum respectively. Applying two basic indicatave were also able to see the evolution of
both rental yields (via price-to-rent ratios) armlike affordability. First, although price-to-rent
ratios have been stabilizing lately, they haveaased greatly in the past four years. This means
that real estate is yielding lesser returns evegey yrom the point of view of rent income.
Second, housing affordability has been droppingels Average household income in Brazil
has not nearly grown at the same rate as housespfmally, in order to apply these indicators
to the specific Brazilian financial and fiscal cexit of high interest rates and no mortgage
deductions, we used an imputed rent model and shtvet rent levels were currently below
equilibrium in both cities, suggesting that redhéswas overvalued. Despite data limitations,
this analysis showed that the price-to-rent rattese diverging away from equilibrium, which
often suggests a future return to equilibrium.his tase, this return to equilibrium could happen
via lower interest rates, higher rents or lowerdeprices. However the first is tightly controlled
by the COPOM and the second generally is closetytth average household income. This
analysis therefore suggests that a possible re&augguilibrium would happen via the most direct

lever, house prices.

In order to explore nature of the phenomenon, & wracial to understand the fundamental

factors affecting the Brazilian real estate markatst we looked at the supply and demand
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balance. A young population, a growing middle clags homeownership aspirations and a large
housing deficit all suggest a solid base for demarte near future. Yet we saw for example
that that housing starts in Sdo Paulo have largetlysystematically outnumbered sales since
2010, which suggests an excess supply of housiogrorersely insufficient demand. Second, we
looked at the mortgage market. While the Brazili@rtgage remains relatively small by
international standards (only 5% of GDP), lendingstraints have relaxed significantly in the
past decade. Furthermore, the global consumertereatket has increased extensively. Currently
the cost of servicing debt in Brazil — includingpagment of principal — amounts to about 35% of
that national income pool, which is high. It isdi, therefore, that the Brazilian consumer has
reached a slightly overleveraged situation. It $thése noted, nonetheless, that a good portion of
this debit is most likely short term as it is com&ur debt. Another important aspect of the
Brazilian mortgage markets is apparition of priviateding, some of which in the form of MBS,
and there is not yet a clear policy on settinggtiteensure the origination standards of
mortgages. Finally, it was noted that cultural éast such as the need for protection from
inflation and social drive, could provide an addszentive for homeownership despite adverse

investment conditions.

To conclude, there is no overwhelming evidencéefexistence of a housing bubble in Brazil.
The United States housing bubble of 2007 occumeastly different circumstances and making
the syllogism between the two situations is dedigita stretch. First of all there is a large middle
class push to homeownership sustaining housing leén&econd, credit is still not nearly as
cheap and accessible in Brazil as it was in theddrstates. Having said this, the current
situation cannot be considered sustainable. Rgisals are below equilibrium and home prices,

having outpaced all economic indicators, are bdonehdergo a correction. At the very least,
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growth should stagnate in the near future, as bas bbserved in the most recent Fipezap data
showing a clear deceleration. The specific situatiof S&o Paulo and Rio de Janeiro, since they
are premium locations and likely boosted by theehsgrrounding the coming World Cup in
2014 and Olympics in 2016, are perhaps more sadignn the near future and it is likely no
immediate growth deceleration will be observedalyn it is crucial for Brazil to keep a close
eye on credit regulation on two main points to dwocrisis: the leveraging of the Brazilian
consumer and the control of private mortgage oaigim and securitization. The various
financial authorities of Brazil have shown preemgtawareness of these issues, therefore it is
fair to expect that the hindsight of the recensisrin the United States will help them put in plac

the necessary measures so as to avoid similargnsbl

The conclusion that we draw from this work are rheirgferences. We do not claim that we have
arrived at accurate, robust answer, nor do we tterambition to. There are many elements that
mitigate the results of the analysis we have paréat. The first and most significant one is that
because of the lack of data, we are actually lapkina window of time in the Brazilian housing
market that is very short. In fact the Braziliaalrestate market had grown significantly before
2008 and our analysis is unfortunately restrictethé top of the wave so to speak. In our
analysis, we are also restricted to using impeifexties and setting certain parameters rather
arbitrarily. Concerning our fundamental analydigannot be considered a robust demonstration
that Brazilian real estate market is or isn’t exgecing a bubble. Rather it is a “laundry list”
approach to reach our objective and attain a hitgved of understanding of this market. While,
we can reasonable inferences about the impaceahthvidual factors that affect, it is difficulb t
evaluate their relative impact on home prices atdrchine which is the most important. Finally,

although Brazil and the United States are fundaatigrdifferent economies, we draw many of
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our inferences on Brazil from a comparison with theent United States housing crisis. It is
clearly erroneous to attempt to draw any rigorodi®gism from this comparison. Rather, we use
this housing crisis as a reference point, both lieed is likely the most recent and best

documented.
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