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Executive Summary 

The Brazilian Stock Exchange (BM&FBOVESPA) is the world’s third largest 

exchange and an icon of successful stock markets in emerging economies. Even though 

Brazil’s economic success is well recognized, the source of this success is not commonly 

attributed to its relation with commodities. Brazil is the biggest producer as well as the 

exporter of iron ore and soybeans, and is home to large mining and oil companies. These 

companies are listed in the Brazilian Stock Exchange BOVESPA and compose country’s 

benchmark IBovespa index. 

  During our research, we found out that IBovespa index,experienced a rapid 

recovery in 2009 after a strong decline in 2008. The index outperformed and rose more 

than major indices such as S&P500 and FTSE 100. Since a major part of Brazil’s GDP 

comes from natural resources and agriculture, a change in commodity prices is affect 

many businesses in Brazil, which subsequently impacts the Ibovespa index.  Therefore 

we developed a hypothesis that attributes this rapid recovery of Ibovespa index in 2009 to 

the increase in commodity prices. We based our analysis on this premise and analyzed 

the trends in commodity prices to search for their statistical significance to various 

indices listed on the Brazilian Stock Exchange. We tested our hypothesis by running 

seven regressions on the IBOVESPA(IBOV) index vs S&P500 index mover, company 

stock prices, commodity prices and BOVESPA’s IMAT index. The results validated our 

hypothesis and we observed a significant relationship between the commodity prices and 

the IBovespa index. With the help of the increase in commodity prices, the IBovespa 

index performed better than other benchmark indices in 2009.  
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Brazilian Stock Exchange: BM&FBOVESPA 

BM&FBOVESPA is a publicly traded company that trades on ticker symbol BVMF3 in 

the Novo Mercado, a special listing segment for companies committed to best practices in 

corporate governance. BM&FBOVESPA is also tracked by the Ibovespa, IBrX-50 and ITAG 

indexes.  The exchange operates in two major segments, BM&F (derivatives) and BOVESPA 

(equities). The company provides and implements systems for trading of stocks, corporate and 

government bonds, financial derivatives, agricultural commodities, and spot foreign exchange. In 

addition, BOVESPA acts as a central depository for assets and securities. Among these are 

publishing of price quotations, management of securities lending transactions, market indexes, 

and maintenance of automated trading system. The exchange’s recent partnership with CME 

Group and its close relationship with exchanges in Asia and other Latin American countries 

benefits the BOVESPA’s globaliztion strategy and facilitates access for foreign investors. In 

2011, through a joint partnership with the CME group, BOVESPA introduced the Puma Trading 

Systems; a multi-asset electronic platform to enhance the processing capacity, reduce latency and 

implement new functionality. 
1
 

As of January 2012, with a market cap of $1.22 Trillion, the Brazilian Stock Exchange is 

the 8th largest stock exchange in the world. 
2
The daily average trading value for equities in 2011 

was RS6.6 billion, equivalent to $3.09 billion. The BOVESPA closed at $57,474.57 (quoted in 

Brazilian Reals) on Friday November 30
3
 .The exchange starts with a pre-market session from 

09:45 to 10:00 am, a normal trading session from 10:00 am to 5pm and a post-market session 

from 5:30 to 7:00 pm weekdays and holidays are declared by the Exchange in advance.
4
 

As of 2012, the five major companies in the exchange with Ibovespa index weights are as 

follows. Vale SA(VALE5) weight 10.499274% and currently trades at 36.7 reals, Petroleo 

                                                      
1 BM&F Bovespa Annual Report 2011 
2 BM&F Bovespa: About us- http://www.bmfbovespa.com.br 
3 Bloomberg-http://www.bloomberg.com/quote/IBOV:IND 
4 BM&F Bovespa Annual Report 2011 
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Brasilerio SA(PETR4), also known as Petrobas, weights 7.44%, trades at 18.66 reals, both are 

commodity companies.  The third major player in the Ibovespa index is, Itau Unibanco Holding 

SA (ITUB4) weights 4.57%. Fourth major player is the exchange itself, BM&FBovespa 

SA(BVMF3) weights 3.6%. Lastly the fifth major company is again a commodity company  

OGX Petroleo e Gas Participacoe weights 3.57%. (Exhibit 2)
5
 

History and Background Information 

  

The Brazilian Stock Exchange was founded in August 23, 1890 by Emilio Rangel 

Pestana as the Bolsa Livre(Free Bourse) also known as the Bolsa de Valores(Valued Bourse). 

Later in 1895, the Bolsa de Fundos Publicos de Sau Paulo was founded where trading of 

government issued-securities and equities were registered on huge stone blackboards. The stock 

exchange had changed its location in 1934 moving to the Palacio do Café building where it was 

officially named Bolsa Oficial de Valores de Sao Paulo. In this building, trading took place in a 

central pit. 

The Exchange was originally a government entity owned by the Brazilian government, 

this changed with the 1965 financial reformation where the exchange became institutionalized. 

Later in 1967, brokerage houses and floor traders started to emerge and the exchange renamed 

itself to Bolsa de Valores de Sao Paulo-Bovespa. The BOVESPA switched to electronic trading 3 

year after substituting punch cards making it one of the first most modern exchanges. Then again 

in 1972 the exchange implemented automated trading sessions where trading information was 

displayed online and in real-time. 

In 1986, trading sessions began at the Bolsa Mercantile& de Futuros- BM&F and at its 

Derivatives Clearinghouse. BOVESPA subsequently started using the Computer Assisted Trading 

System(CATS) in 1990, which operated simultaneously with the open outcry of the trading floor. 

                                                      
5 Bloomberg-Cutler Center 
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In 1991, BM&F enters into an agreement with the Bolsa de Mercadorias de Sao Paulo(BMSP), a 

traditional commodities stock exchange founded in 1917, to create the Bolsa de Mercadorias& 

Futuros- BM&F by implementing BOVESPA’s Mega Bolsa advanced trading platform. 

Meanwhile BM&F agrees with the Bolsa de Brasileira de Futuros with the objective of 

consolidating itself into the principal derivatives exchange market  in the Mercosul region.
6
 

  The Brazilian Stock Exchange grew at an increasing rate into the 21
st
 century. GTS, 

BM&F’s electronic trading platform was implemented in 2000 and the BM&F Foreign Exchange 

Clearinghouse and the Brazilian Commodities Exchange were launched with subsequent 

acquisitions of former listings on the Rio de Janerio. 

In 2006, BOVESPA implements a new information technology infrastructure that grants 

greater cost reductions and liquidity in Brazil’s capital markets. The integration of IT peaks in 

2009 with the introduction of puma trading systems allowing foreign investors to invest in the 

BOVESPA. Brazil becomes the 8
th
 largest economy and BOVEPA is now one of the biggest 

stock exchanges globally. 
7
 

A year later, in 2007, BOVESPA Holdings merge with BM&F (Brazilian Mercantile and 

Futures Exchange) to create BM&FBOVESPA.  Both companies carry out their IPOs on the 

Novo de Mercado, a listing for new companies created by BM&FBOVESPA. In 2008, the merger 

was finalized to create the Brazilian Securities, Commodities and Futures Exchange 

BM&FBOVESPA, and became one of the largest exchanges in the world in terms of market 

value. Two years later, BM&FBOVESPA and CME Group became Global Preferred Strategic 

Partners with an aim to pursue strategic investments and commercial opportunities with other 

international exchange markets, on a shared and equal basis.
8
 

 Implementation of new technologies since the 1970’s allowed the Brazilian exchange to 

maintain an increasing growth rate and the merger of Brazilian Securities, Commodities and 

                                                      
6  BM&F Bovespa: About us- http://www.bmfbovespa.com.br 
7 BM&F Bovespa: About us- http://www.bmfbovespa.com.br 
8 BM&F Bovespa Annual Report 2011 
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Future Exchange-BM& acted as a major catalyst to the exchanges growth.  On May 7 2008, 

before the mergers news, the BOVESPA closed at 69,017.77 points however over the next 12 

days the exchange closed at 73.516 points on May 20 2008. 
9
 This was one of the highest 

historical gain in the Brazilian Exchange since its inception.  

 

Financial Outlook 

According to the BM&FBovespa’s 2011 Annual Report, the exchange’s net income 

for the year ended 2011 was at 1,048.0 million Reals (8.4% lower than the previous year). 

This decline is mostly due to an 8.1% decrease in revenue from trading and settlement fees 

earned in the BOVESPA sector (revenue from this line accounts for 45.6% of total gross 

revenues). The overall average trading volume remained stagnant and a margins declined in 

basis points, causing a drop in revenue.  

The margin slump can be blamed on the large share of trading volume that is 

attributed to high frequency and day trading, which charges lower than average rates. There 

was also a decline in average volumes traded in equity-based derivatives on options and 

forward markets. The latter trading activities usually charge higher than average fees. 

The BM&F segment, which accounted for 35.9% of total gross revenues, increased 

revenues by 5.3%. This is mostly due to a 7.8% rise in average trade volumes. However, the 

drop in revenue of BOVESPA curtailed this revenue growth. 10 

 

 
 

 

                                                      
9 Bloomberg-http://www.bloomberg.com/quote/IBOV:IND 
10 BM&F Bovespa Annual Report 2011 
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Regulatory Environment 

The Brazilian Securities and Exchange Commission (CVM) is in charge of regulating 

BM&FBOVESPA. The CVM is responsible for overseeing the activities of publically held 

companies, organized over-the-counter markets, exchange markets, indexes and commodities and 

futures. CVM has relationships and agreements with other regulatory administrations, like the 

FSA in the United Kingdom, and SEC in the United States.  

In 2007, the CVM issued a new regulation after the demutualization of BOVESPA that 

established new self-regulatory powers. CVM created what is now called BM&FBOVESPA 

Market Supervision (BSM) to carry out self-regulatory operations that are fully independent of 

the Exchange. These include rule making, supervision, market surveillance, examinations of 

intermediaries, and execution
11

. BSM implements the Loss Recovery Mechanism that guarantees 

investors the recovery of any losses as a result of action or omission by market participants in 

trading, brokerage, and custody 
12

 

BSM’s board is composed of two independent directors and a chief regulatory officer. Its 

main function is to supervise BSM’s operations and set its strategy and budget. There is also a 

supervisory board that is responsible for hearing appeals of decisions and applying penalties. The 

supervisory board is composed of 8 independent members and 3 appointed market participants. 

 

 

 

 

 

                                                      
11 http://compliax.com/app/download/6560467204/Self-Regulation+in+Securities+Markets+(final)+23-AUG-10.pdf 
  
12 http://www.bmfbovespa.com.br/en-us/international-investors/regulation-in-brazil/regulation-in-brazil.aspx?idioma=en-us 

http://compliax.com/app/download/6560467204/Self-Regulation+in+Securities+Markets+(final)+23-AUG-10.pdf
http://www.bmfbovespa.com.br/en-us/international-investors/regulation-in-brazil/regulation-in-brazil.aspx?idioma=en-us
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Bovespa and the INDEXES 

The BOVESPA Index (IBrovespa) is the most popular benchmark for Brazil’s stock 

exchange accounting for nearly 80% of trading volume and 70% of market capitalization of 

BOVESPA. The index originally consisted of 50 companies, although over the years this number 

has grown to 68. The main objective of the IBovespa is to offer an average indicator of overall 

market performance; it is created to reflect closely the real configuration of cash market 

operations in BOVESPA.
13

Similar to the Dow or S&P500 in the U.S., the IBovespa is typically 

used in financial news to summarize and quantify movements in Brazilian equities. The IBrX-50 

is also a popular index consisting of the 50 most liquid stocks in the exchange. In total the entire 

exchange consists of 593 companies. 

Equities listed on the BOVESPA index are weighted by the negotiability index; 

 

Since its inception in 1968 with a starting value of 100 it has been divided 11 times by 

10. In order to be included in the index, stocks must have a trading presence higher than 0.1% of 

total share flow in the exchange and 80% of the shares of stock need to be traded on the 

                                                      
13

 BM&F BOVESPA, A Nova Bolsa, Ibovespa, page 5 
3http://www.bmfbovespa.com.br/Indices/download/IBovespa_ing.pdf 
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exchange.
14

The portfolio is rebalanced every 4 months to ensure continuity based on these rules. 

Nearly all other indexes listed on the BM&FBOVESPA use a similar procedure. 

Three of the largest companies listed on the BOVESPA index are involved with oil, 

metals & mining production. These companies are Petrobas, OGX Petroleo and Vale together 

making up nearly 45% of the index.
15

 Establishing the size and liquidity of the IBovespa they are 

an important indicator to gauge economic growth in Brazil, thus a good way to examine our 

thesis. Nearly half of the major companies traded on the exchange are affected by rising/falling 

commodity prices, and as a result these are substantial market drivers. In general, with Brazil 

being an emerging economy investors tend to approach investing in Brazil during rising 

commodities and shy away when commodities begin to dip.
16

 

Other than the IBovespa, the exchange has created a number of indexes spanning 

different focuses based on sector, sustainability and corporate governance indexes.
17

 The IMAT 

index tracks the basic materials sector, IBrA the Brazilian Broad-Based Index, Small Cap and 

Large-Mid Cap Indexes. These indexes offer specific and broad based benchmarks for investors 

based on asset allocations similar to various indexes in U.S. such as the Russell 2000, Wilshire 

5000 and etc. Some notable indexes such as the ICO2 track the GHG emission of companies 

listed on the IBrX-50 calculated by GHG emissions per revenue give sustainability conscious 

investors a way of gauging Brazil’s ecological footprint.
18

 

 

Brazil as an Emerging Market and its relation to BOVESPA 

Being one of the BRIC countries, Brazil is a successful emerging economy that has 

positioned itself towards strong growth. Between years 2003- 2007, Brazil’s currency, the real, 

                                                      
14 BM&FBOVESPA, A Nova Bolsa, Ibovespa, page 4 
15

 Stock Index Futures Spread Trading, CME group  
16

 https://www.hedgeable.com/education/market-forces 
17

 http://www.bmfbovespa.com.br/indices/BuscarIndices.aspx?idioma=en-us 
18

 http://www.bmfbovespa.com.br/indices/ResumoIndice.aspx?Indice=ICO2&Idioma=en-us 
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climbed 70% against the US dollar, and subsequently allowed a massive surplus through exports. 

In 2006, Brazil’s economic output grew to 1.6 trillion, accounting for half of South America’s 

GDP, and becoming the eight largest economy in the world.
 19

 With a population over 200 million 

people, Brazil is the fifth most populated country in the world.  Brazil’s presence in finance is 

strong and is expected to continue experiencing growth driven by increased consumer spending, 

low unemployment rate, rising commodity prices, and upcoming global events (2013 Copa 

Confederaciones, 2014 Soccer World Cup, and 2016 Olympics). 
20

 

Brazil’s recent successful economic performance can be linked to its vast mineral 

sources, particularly iron ore, which are in high demand and prized by major steel makers in 

China, Europe, India, Korea, and Russia. In addition to iron ore, Brazil also has other valuable 

minerals such as chrome ore, copper, manganese, diamonds, gem stones, gold, nickel, tin, 

bauxite, uranium, platinum, and zinc.  Besides large mineral reserves, in 2007, a third of Brazil’s 

economy was linked to agriculture as the largest exporter of coffee, sugar, cattle, and orange 

juice. In January 2006, Brazil surpassed US as the biggest exporter of soybeans. Moreover, the 

rain forests of the Amazon River provide a source for timber, rubber and other products such as 

Brazilian nuts and pharmaceutical plants. 

Brazil as a leader in commodities and agricultural exports, as well as being self-sufficient 

in energy and cutting decades of foreign oil imports with Petrobas (PETR4), has managed to 

emerge itself into a “Commodity Super Cycle”.  In 2006, this super cycle enabled Brazil to 

expand its economy into a global level with an annualized growth rate at 5% and raise its exports 

to a record $137billion with agricultural exports accounting for nearly 37% of the foreign sales. 

Right before the global economic recession in 2008, Brazil’s trade surplus increased to $47 

billion.
21

 

                                                      
19 Big Four Emerging Countries Brazil, Russia, India China 
20 http://www.fool.com/investing/general/2012/09/24/high-inflation-doesnt-slow-brazilian-stocks.aspx 
21 http://seekingalpha.com/article/36488-currency-commodities-boost-brazil-s-bovespa-index 
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After the 2008 financial crisis in US, almost every economy in the world faced financial 

distress. Many market indexes fell to extremely low averages. Even with Brazil’s strong 

economy, BOVESPA indexes reacted similarly with S&P500 and FTSE100, but regained 

strength exponentially faster than other global indices. 

Analysis 

 

Analyzing the Brazilian economy and the BOVESPA stock exchange after the 2008 

financial crisis, we noticed that the IBovespa index (IBOV) experienced a relatively faster 

recovery compared to other global indexes. (See Graph 1). When we compare Ibovespa’s 

performance in 2009 to major equity indices such as S&P500(SPX),  FTSE100(UKX) we found 

out that IBovespa index grew 115%, much faster than FTSE 100 58% and SPX 69% within one 

year after it reached a low on 10/28/2008 at 29438.28 points. While major indices such as S&P 

500 and FTSE 100 experienced a slower upwards trend, IBovespa bounced back to its pre-crisis 

price in the course of a year. Analyzing reasons behind this strong recovery, we developed a 

hypothesis that Brazil’s natural resource driven economy, and large amounts of commodity 

exports played a big role in the IBovespa’s recovery. Prices of commodities such as, crude oil, 

iron-ore and coffee significantly increased in 2009, which benefited major index player 

companies within the IBovespa. 

First, we tested the hypothesis that high commodity prices led to a faster recovery in the 

IBovespa index in 2009 by running regressions on Minitab Statistical Software between 

performances of Ibovespa, and the S&P 500, during 2005-2008 and 2009-2011 to see if indices 

followed same trends. A stronger relationship between two indices in 2009-2011 than in 2005-

2008 period would disprove our theory since we postulate that the IBovespa index differentiated 

itself with a stronger growth after 2008.   We collected the data from Bloomberg software in the 
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Cutler Center, Babson College then analyzed the results, paying attention to the p-values which 

indicate whether or not our results are statistically significant. Since we are trying to find the 

reason behind the strong recovery in IBovespa in 2009, the y variable is the IBovespa index point. 

After the financial crisis, IBOV hit its lowest point on 10/28/2008 at 289438.28, UKX hit 

the lowest on 3/6/2009 at 3492.1, and SPX hit its lowest on 3/9/2009 at 672.88. One year after 

these indexes hit their low point, IBOV’s growth was set exponentially higher at 115%, UKX 

grew 58%, and SPX grew 69% (See Appendix 1).  

The linear regression equation between IBovespa and S&P 500 between years 2005 and 

2008 is   IBovespa = - 80947 + 90.6 SPX with a p-value of 0.00 and a R-square of R-Sq = 89.8%  

a p-value of 0.00 (Regression 1) These results indicate a statistically significant positive 

relationship and an R-sq of 89.8% means that 89.8% of the variation in IBovespa index can be 

explained by the variation in S&P 500.  This high percentage verifies that before the 2008 crisis, 

both indices followed same trends.  

On the other hand, the linear regression equation between IBovespa and S&P 500 in 

2009-2011 period is IBovespa = 19570 + 34.3 SPX with a p-value of 0.00 and R squared of = 

48.6% ,(Regression 2) this output supports our theory and indicates that after 2008 crisis only 

48.6% of the variations in the IBovespa index can be explained the index move in S&P 500.  

Comparing two regression outputs, we can conclude that the relationship between two 

indices is stronger in 2005 -2008 period, meaning that the IBovespa index was affected more by 

the worlds market trends. This relationship became weaker after the financial crisis in 2008.  

After we proved that the performance of IBovesba’s performance differentiated from the 

world market trends. We ran a regression between commodity prices and the IBovespa index to 

see if the overall performance was related to the increase in commodity prices in 2009.  

Initially we looked at the relationship between IBovespa, soybean price, crude oil price 

and the MBIOI, (Metal Bulletin Iron Ore Index), iron ore and soybean. This multiple regressions 

equation is IBovespa = 3088 + 402 Oil Price + 7.28 Soybean + 59.0 Iron Ore Index, with all 
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variables being significant with p values 0.000, 0.000, and 0.003 respectively.(Regression 3) All 

coefficients being positive indicates a positive relationship between variables. Hence, when the 

iron ore index, soybean and oil prices increase, IBovespa index increases simultaneously. The r-

squared for this equation is 59.0%, indicating that 59% of the variation in IBovespa index can be 

explained by the variation in oil and soybean prices and iron-ore index collectively. 

When we analyze the relationship between Crude Oil prices and IBovespa index in 2009 

individually, we observed a strong relationship. The regression equation is IBovespa = 9056 + 

706 Crude Oil Price, with a p-value of 0.000 and R-square of 85.7%.(Regression 4) Individually, 

the oil price has much higher correlation with the IBovespa index. Similar to the trend in 

IBovespa, the oil hit an all-time low at $41.53 per barrel in December 2008, and experienced a 

strong rebound in 2009, with prices increasing by 4.42%, 13.87%, -0.07%, and 3.19% from Q1 

through Q4 respectively (See Graph 2). The oil price versus the IBovespa index graph displays 

that both IBovespa and oil followed same trends in 2009.  Regression results, graphs and the 

impact of Petrobras’s (an oil producer and distributor company listed under IBovespa) stock price 

on the index; strengthen our hypothesis that IBovespa experienced a faster recovery due to 

increase in commodity prices. 

The IMAT index is composed of companies listed on the BM&FBOVESPA that best 

represent the basic materials sector. The relationship between the IBovespa index and IMAT 

index is crucial to validate our theory. The regression equation between these indices is IBOV = 

22547 + 18.6 IMAT, with 0.000 p-value and R-square of 74.5%.(Regression 5) This verifies a 

significant relationship between two indices in 2009, strengthening our theory.  

To fully understand the relationship between the commodity prices and the IBovespa 

index, we need to look at index mover companies, which compose a big part in IBovespa.  Vale 

SA, international mining company listed under IBovespa is the largest producer of iron ore in the 

world. The company has two different listings Vale5 and Vale3. Vale 5 individually holds the 
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biggest index weight in IBovespa with 10.49% and Vale3 holds 3.34% of the index weight, so the 

company in total holds the 13.83% of the total weight in the index.  

In order to further develop our theory, we ran a regression between the performance of 

IBovespa and Vale5 stock price in 2009. A strong correlation would suggest that performance of 

the stock VALE5 supported the strong recovery trend of IBovespa in 2009. The regression 

analysis proves a significant relationship between Vale’s share prices and IBovespa index with a 

p-value of 0.000 and R-square of 74.7% (Regression 6) indicating that 74.7% of the change 

IBovespa index can be explained by the difference in Vale’s stock price. Vale benefited the 

increase in iron ore prices in 2009 which is reflected on company’s stock price. The company’s 

stock price went up approximately 60% in 2009. Being a major index mover with a 10% weight 

and a large market cap of $93,522.04 Million. The performance of the stock in 2009 and the 

strong correlation between VALE5 and IBovespa confirms the theory that increasing iron ore 

prices led to a strong recovery in IBovespa in 2009.   

 

Conclusion 

The IBovespa index comprises of world’s leading commodity companies such as Vale, 

S.A, Petrobras and Gerdau S.A. When combined, stocks of these three companies weight 25% of 

the total index. Therefore the IBovespa index is highly susceptible to changes in commodity 

prices. 

After analyzing the relationship between IBovespa index versus commodity prices, stock 

prices of major commodity companies as well as benchmark indexes reflects the worlds market 

trends. Thus, we can conclude that in 2009, the noticeable gains of IBovespa index is linked to 

commodity prices. 
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Exhibits 

Regression 1 
 
Regression Analysis: Ibovespa Index versus S&P 500 Index (2005-2008) 
 
The regression equation is 

Ibov Ind = - 80947 + 90.6 S&P Ind 

 

 

Predictor    Coef  SE Coef       T      P 

Constant   -80947     3114  -25.99  0.000 

S&P Ind    90.632    2.354   38.50  0.000 

 

 

S = 3822.98   R-Sq = 89.8%   R-Sq(adj) = 89.7% 

 

 

Analysis of Variance 

 

Source           DF           SS           MS        F      P 

Regression        1  21661112819  21661112819  1482.10  0.000 

Residual Error  169   2469960779     14615153 

Total           170  24131073598 

 

 

Unusual Observations 

 

Obs  S&P Ind  Ibov Ind    Fit  SE Fit  Residual  St Resid 

  1     1478     63886  53052     480     10834      2.86R 

  2     1484     63098  53593     491      9505      2.51R 

  3     1468     62445  52096     460     10348      2.73R 

  4     1505     65639  55424     530     10215      2.70R 

  5     1481     63006  53292     485      9714      2.56R 

  6     1441     60971  49627     413     11344      2.98R 

  7     1459     64609  51262     444     13348      3.52R 

  8     1454     64321  50805     435     13516      3.56R 

  9     1510     64050  55876     540      8174      2.16R 

 

R denotes an observation with a large standardized residual. 
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Regression 2 
 
Regression Analysis: Ibovespa versus SPX (2009-2011) 
 
The regression equation is 

Ibovespa = 19570 + 34.3 SPX 

 

 

Predictor    Coef  SE Coef      T      P 

Constant    19570     3412   5.73  0.000 

SPX        34.284    2.831  12.11  0.000 

 

 

S = 6468.59   R-Sq = 48.6%   R-Sq(adj) = 48.3% 

 

 

Analysis of Variance 

 

Source           DF           SS          MS       F      P 

Regression        1   6137810086  6137810086  146.69  0.000 

Residual Error  155   6485614430    41842674 

Total           156  12623424516 

 

 

Unusual Observations 

 

Obs  SPX  Ibovespa    Fit  SE Fit  Residual  St Resid 

  9  760     38183  45621    1327     -7438     -1.17 X 

 10  707     37105  43806    1466     -6701     -1.06 X 

 11  783     39015  46420    1266     -7405     -1.17 X 

 

X denotes an observation whose X value gives it large leverage. 
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Regression 3 
 
Regression Analysis: IBOV Daily versus Oil Price, Soybean, Iron Ore Index 
 
The regression equation is 

IBOV Daily = 3088 + 402 Oil Price + 7.28 Soybean + 59.0 Iron Ore Index 

 

 

257 cases used, 1 cases contain missing values 

 

 

Predictor         Coef  SE Coef      T      P 

Constant          3088     5105   0.60  0.546 

Oil Price       402.16    23.49  17.12  0.000 

Soybean          7.278    1.764   4.13  0.000 

Iron Ore Index   58.98    19.95   2.96  0.003 

 

 

S = 2528.82   R-Sq = 59.0%   R-Sq(adj) = 58.5% 

 

 

Analysis of Variance 

 

Source           DF          SS         MS       F      P 

Regression        3  2328608061  776202687  121.38  0.000 

Residual Error  253  1617917283    6394930 

Total           256  3946525344 

 

 

Source          DF      Seq SS 

Oil Price        1  2215982829 

Soybean          1    56728548 

Iron Ore Index   1    55896684 

 

 

Unusual Observations 

 

       Oil   IBOV 

Obs  Price  Daily    Fit  SE Fit  Residual  St Resid 

 54     97  58321  59930     566     -1609     -0.65 X 

 55     97  56864  59767     551     -2903     -1.18 X 

 83     90  52608  58211     292     -5604     -2.23R 

 89     93  53909  59775     411     -5865     -2.35R 

 90     90  53402  58672     431     -5271     -2.12R 

246    101  55300  60481     322     -5181     -2.07R 

248    100  54894  59955     359     -5061     -2.02R 

 

R denotes an observation with a large standardized residual. 

X denotes an observation whose X value gives it large leverage. 
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Regression 4 

 

 

The regression equation is 

Ibov Index 2009 = 9056 + 706 Oil 

 

 

Predictor    Coef  SE Coef      T      P 

Constant     9056     2569   3.52  0.001 

Oil        705.71    40.40  17.47  0.000 

 

 

S = 3813.80   R-Sq = 85.7%   R-Sq(adj) = 85.4% 

 

 

Analysis of Variance 

 

Source          DF          SS          MS       F      P 

Regression       1  4439200242  4439200242  305.20  0.000 

Residual Error  51   741798464    14545068 

Total           52  5180998706 

 

 

Unusual Observations 

 

            Ibov 

           Index 

Obs   Oil   2009    Fit  SE Fit  Residual  St Resid 

  4  69.9  69267  58364     607     10904      2.90R 

 

R denotes an observation with a large standardized residual. 
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Regression 5 

Regression Analysis: IBOV versus IMAT  
 
The regression equation is 

IBOV = 22547 + 18.6 IMAT 

 

 

Predictor     Coef  SE Coef      T      P 

Constant     22547     1332  16.92  0.000 

IMAT       18.5867   0.6586  28.22  0.000 

 

 

S = 4549.59   R-Sq = 74.5%   R-Sq(adj) = 74.4% 

 

 

Analysis of Variance 

 

Source           DF           SS           MS       F      P 

Regression        1  16485984080  16485984080  796.47  0.000 

Residual Error  273   5650757506     20698745 

Total           274  22136741586 

 

 

Unusual Observations 

 

Obs  IMAT   IBOV    Fit  SE Fit  Residual  St Resid 

 38  1865  66704  57209     285      9495      2.09R 

 39  1928  67782  58391     276      9391      2.07R 

208  1018  35347  41476     690     -6128     -1.36 X 

210   935  31251  39922     741     -8671     -1.93 X 

214  1018  31482  41466     690     -9984     -2.22RX 

229  2516  60148  69311     447     -9163     -2.02R 

232  2773  64614  74090     590     -9476     -2.10R 

234  3041  69786  79073     751     -9288     -2.07RX 

235  3057  72593  79358     760     -6765     -1.51 X 

236  3061  71452  79440     763     -7988     -1.78 X 

237  3116  72767  80462     797     -7696     -1.72 X 

238  2911  69646  76660     672     -7014     -1.56 X 

 

R denotes an observation with a large standardized residual. 

X denotes an observation whose X value gives it large leverage. 
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Regression 6 
 
Analysis: IBOVESPA versus VALE5  
 
The regression equation is 

IBOVESPA = 17972 + 1012 VALE5 

 

 

Predictor     Coef  SE Coef      T      P 

Constant     17972     1479  12.16  0.000 

VALE5      1012.10    35.56  28.46  0.000 

 

 

S = 4519.06   R-Sq = 74.7%   R-Sq(adj) = 74.6% 

 

 

Analysis of Variance 

 

Source           DF           SS           MS       F      P 

Regression        1  16544611427  16544611427  810.14  0.000 

Residual Error  274   5595610300     20421935 

Total           275  22140221726 

 

 

Unusual Observations 

 

Obs  VALE5  IBOVESPA    Fit  SE Fit  Residual  St Resid 

209   21.5     35347  39732     741     -4385     -0.98 X 

211   20.8     31251  38973     765     -7723     -1.73 X 

215   22.1     31482  40289     722     -8807     -1.97 X 

216   23.1     36399  41402     686     -5003     -1.12 X 

238   58.6     72767  77301     687     -4535     -1.02 X 

271   52.2     60465  70804     486    -10339     -2.30R 

 

R denotes an observation with a large standardized residual. 

X denotes an observation whose X value gives it large leverage. 
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Graph 1 

 

Orange Line – S&P 500 

White Line – Ibovespa 
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Exhibit 1 
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Exhibit 2 
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Graph 2 

Oil vs Ibovespa 

 

 

 


