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ABSTRACT 

The event study methodology has been used to estimate cumulative average abnormal returns 

(CAR) in an 80 day window period (CAR) in a 1-day, 2-day, 5-day, 10-day, 15-day, 20-day, and 

80-day window period of Declaration of Tata takeover of Corus. The study aims at exploring 

the implications of the acquisition for the shareholders. The event study methodology has been 

used to estimate Cumulative Abnormal Returns (CAR) for a 80 day window period.  Market 

Model Method (single- factor model) has been used. This procedure has been applied on the 

Tata & Corus acquisition event so as to study the impact of this event on the stock prices. The 

study endeavors to find the Cumulative Abnormal Return (CAR) of Tata steel & Corus. 
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INTRODUCION OF TATA STEEL 

 

 

 

TATA GROUP OF COMPANIES-A BRIEF HISTORY 

Tata Steel is part of one of India’s largest business conglomerates, the Tata Group established by 

Jamsetji Tata and his extended family. The Tata’s were descendants of Persian Zoroastrians who 

immigrated to India sometime in between the 8th and 10th centuries to escape religious 

persecution. Although Jamsetji’s father opened an export business when Jamsetji was only a 

teenager, that business faced a financial crisis following the end of the U.S. Civil War and the 

return of U.S. producers to world markets. With Jamsetji’s expert guidance, the company was 

reborn as Tata and Co., later to be renamed Tata and Sons in 1868. Tata Steel was founded in 

1907, and the plant started production in 1912 (information about Tata group profile obtained 

from www.tatasteel.com). Currently, Tata Steel is now India’s largest private steelmaker, the 

world’s 6th largest steelmaker, and due to its ownership of raw materials (coal and iron), can 

produce steel at lower costs than nearly any other steelmaker in the world (www.tatasteel.com, 

2007, July 23). 

In 2005-2006, the Tata Group had revenues of $21.9 billion (all $ amounts are referenced with 

respect to US $) which was approximately 2.8 percent of India’s gross domestic product. 

With a market capitalization of $63.0 billion in 2007, the Tata Group employs around 2,460,000 

people and comprises 96 operating companies in seven business sectors: information systems 

and communications (Tata Consultancy Services), engineering, materials, services, energy, 

consumer products and chemicals. The group has 28 publicly listed firms with approximately 2 

million shareholders. Operations span 85 countries on six continents and there has been an 

overall rapid growth through acquisition and merger activity (www.tatasteel.com, 2007, July 23). 
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The company has been run by family members for five generations. The current chairman of 

Tata Group is Ratan Tata who succeeded J.R.D. Tata in 1991. At his time of succession, the Tata 

Group was a sprawling network of 250 companies, many doing poorly. He has since downsized 

the group to 96 firms. Not content to operate only in India, he has increasingly challenged his 

managers to expand overseas (Bary, Santoli, Laing & Racanelli, 3/26/07). The Tata Group has 

made a number of recent acquisitions (Leahy, 2007, May 18). Tata Tea bought out U.S.-based 

Eight O’Clock Coffee for $220 million; a 30 percent share of Energy Drinks, another U.S. firm, 

for $677 million; and acquired a 33 percent share of South Aftrica’s Joekels Tea Packers. Tata’s 

Indian Hotels bought the Ritz Carlton Boston for $170 million. Tata Motors acquired the truck 

operations of South Korea’s Daewoo. Tata Steel had also purchased Singapore’s Natsteel in 

2004 for $485 million and Thailand’s Millennium Steel for $404 million in 2005. 

On February 2, 2007, Tata Steel won its bid to acquire Corus, the Anglo-Dutch steel company. 

The Corus acquisition by Tata Steel made it a “giant among giants in India Inc.” The steel 

conglomerate is now the largest private company by sales in India, a distinction earlier held by 

Reliance Industries which is now second (Knight Ridder 2/2/07). The acquisition of Corus is 

anticipated to make Tata Steel the world’s second largest steelmaker within five years. 

 

ACQUISITION OF TATA STEEL 

Tata acquired Corus on the 2nd of April 2007 for a price of $12 billion making the Indian 

company the world’s fifth largest steel producer. This acquisition process has started long back 

in the year 2005. However, Corus was involved in a considerable number of Acquisition & 

Acquisition (M&A) deals and joint ventures (JVs) before Tata. This process started in the year 

2000 and with Tata it came to an end. In a period of seven years Corus was involved in 14 deals 

apart from Tata. (Refer Exhibit – 1 for the details about M&A deals by Corus). In 2005, when 

the deal was started the price per share was 455 pence. But during the time of acquisition held in 

2007, the price per share was 608 pence, which is 33.6% higher than the first offer. For this deal 

Tata has financed only $4 billion, although the total price of this deal was $12billion. Here the 

important point is how Tata could manage to get such a huge amount for this deal? Did Tata 

Steel overheat in its zeal to win Corus? However as stated by Muthuraman (the Managing 

Director of Tata Steel), the bid made to Corus was unanimously supported by the management of 
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the company and recommended to its shareholders. In an interview to CNBC India, B 

Muthuraman also said that they are acquiring Corus for synergy and not for tonnage. "There are 

synergies in operations, manufacturing, marketing etc." 

Post Acquisition Tata 

 

Tata Steel has formed a seven-member integration committee to spearhead its union with Corus 

group. While Ratan Tata, chairman of the Tata group, heads the committee, three of the members 

are from Tata Steel and the other three are from Corus group. Members of the integration 

committee from Tata Steel include managing director B Muthuraman, deputy managing director 

(steel) T Mukherjee, and chief financial officer Kaushik Chatterjee. The Corus group is 

represented in the committee by CEO Phillipe Varin, executive director (finance) David Lloyd, 

and division director (strip products) Rauke Henstra. 

The acquisition by Tata amounted to a total of 608 pence per ordinary share or �6.2 billion (US 

$12 billion) which was paid in cash. First of all, the general assumption is that the acquisition 

was not cheap for Tata. The price that they paid represents a very high 49% premium over the 

closing mid market share price of Corus on 4 October, 2006 and a premium of over 68% over the 

average closing market share price over the twelve month period. Moreover, since the deal was 

paid for in cash automatically makes it more expensive, implying a cash outflow from Tata Steel 

in the amount of £1.84 billion. Tata has reportedly financed only $4 billion of the Corus purchase 

from internal company resources, meaning that more than two-thirds of the deal has had to be 

financed through loans from major banks. The day after the acquisition was officially 

announced, Tata Steel’s share fell by 10.7 percent on the Bombay stock market. Despite its four 

times smaller size and smaller capacity, Tata Steel’s operating profit for 2006, earning $840 

million on sales of 5.3 million tones, were very close in amount to those generated by Corus 

($860 million in profits on sales of 18.6 million tons). 
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Tata’s new debt amounting to $8 billion due to the acquisition, financed with Corus’ cash flows, 

is expected to generate up to $640 million in annual interest charges (8% annual interest cost). 

This amount combined with Corus’ existing interest debt charges of $400 million on an annual 

basis implies that the combined entity’s interest obligation will amount to approximately $725 

million after the acquisition. 

The debate whether Tata Steel has overpaid for acquiring Corus is most likely to be certain, since 

just based on the numbers alone it turns out that at the end of the bidding conflict with CSN Tata 

ended up paying approximately 68% above the average price of Corus’shares. Another pressing 

issue resulting for this deal that has created a dilemma between experts and analysts opinions is 

whether this acquisition for the right move for Tata Steel in the first place. The fact that Tata has 

managed to acquire a British steel maker that has been a symbol of Britain’s industrial power and 

at the same time its dominion over India has been perceived as quite ironic. Only time will show 

whether Tata will be able to truly benefit from the many expected synergies for the deal and not 

make the typical mistakes made in many large M&A deal during this beginning period. 

Objective of the study: 

� To make an event study of declaration of Acquisition of Corus by Tata steel. The study 

aims at exploring the implications of the acquisition for the shareholders. The event study 

methodology has been used to estimate Cumulative Abnormal Returns (CAR) for a 80 

day window period. 

 

Market Model Method (single- factor model) has been used. The study endeavours to find the 

Cumulative Abnormal Return (CAR) of Tata & Corus steel. Market model assumes that all 

inter-relationships among the returns on individual assets arise from a common market factor 

that affects the return on all assets i.e. the expected return on individual assets (Fama and 

Miller, 1969). The event study methodology has been extensively used to assess the impact of an 

announcement of a particular strategy of the firms’ stock prices. This analytical approach is well 

accepted and has been widely used in various disciplines such as finance, accounting, marketing, 

strategy, e-commerce and law. The methodology has also been applied to assess the impact of 

some marketing and advertising related events such as brand extension announcements (Lane 
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and Jacobson, 1995). The event study analysis assumes that all public information is 

incorporated in the stock prices immediately on announcement (Brown and Warner, 1980 and 

1985; Pruitt and Peterson, 1986; Etebari, Horrigan and Landwehr, 1987; MacKinsley, 

1997; and McWilliams and Siegel, 1997). 

Literature review: 

Market model assumes that all interrelationships among returns on individual assets arise from a 

common market factor that affects the return on all assets (Fama et al., 1969). The event study 

methodology has been used to estimate cumulative average abnormal returns (CAR) in a 80 day 

window period (CAR) in a 1-day, 2- day, 5-day, 10-day, 15-day, 20-day, and 80-day window 

period. For event study analysis in semi strong version of the efficient market hypothesis, it 

assumes that all publically information is incorporated in the stock prices immediately on 

announcement Cornell and Tehranian (1992); Switzer (1996); Ghosh (2001) found merger 

and acquisition firms  shows significantly increase in operating performance.  

Pawaskar (2001) found that the share holders of the acquirers companies increased their 

liquidity performance after the mergers and acquisitions. A mergers and acquisitions occur when 

two or more companies connect together, often to share and reduce cost, increase the  efficiency 

or market share. Merger and acquisition frequently assigned to as a tool for exploring and 

expanding  one’s business or get around different legal framework such as tax or monopoly 

regulations.  

Ross and  Westerfield(2002).id debatable issue for all state holders, academicians and for 

researchers. The purpose of this research paper is to find the rational for merger and acquisition 

in terms of management incentives, post merger  and acquisition value creation and steel 

industry position of the entity merger and acquisition between Tata steel  and European steel 

giant Corus.  Many studies have been done made on the effects of corporate integration on their 

share prices, share  holders wealth. There is no conclusive evidence of life after acquisition. So 

the study helps to understand and evaluate the performance by analyzing the value creation 

through pre and post merger and acquisition study. A deal that dies at the due diligence stage 

almost always dies for the right reason. In most of the merger and acquisition, the target has a 

choice, and negotiations may even be taking place in the context of structured action. Before 
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deciding on tactics, therefore, acquires should assess their advantages and disadvantages relative  

to their potential bidder HBR (2001). 

Rao and Sankar (1997)examine that a positive effect on the liquidity,  leverage, and 

profitability of the bidder firms. Other studies have also showed a positive impact on financial 

performance  

Hitt, Harrison and Best (1998) In accordance with empire building theory (The Hubris 

Theory), managers may derive both financial  and non financial benefits in proportion to the size 

of the business units they manage; this provides a strong  intensive to increase firm size by 

merger and acquisition and places managers in conflicts with shareholders  interest.  

Rau and Vermalen (1997) has investigated that the determinants of poor performance of the 

bidding  firm after acquisition and concluding that firms having low boo to market ratio in 

general make poor decisions  regarding merger and acquisition. However, higher profitability of 

the firm being acquired is found to be  existing pre and post merger and acquisition Acharys 

(2000) Clear and factual communication among the  employees of the acquiring and acquired 

firms is very crucial to increase their productivity which will  resultantly have positive. The 

subsequent studies are the few existing work reviewed which were conducted by researchers in 

the sight of analyzing the financial performance during and post merger activity across different 

time periods.  

Effect of mergers on corporate performance in India, writer Mrs. Vardhana Pawaskar (2001), 

considered the impact of mergers on corporate performance. A case study, assessed the financial 

performance of a cloth unit by using ratio analysis. It compared the before and after merger 

performance of the corporations between 1992 and 2000 to identify their financial character. 

Mergers & acquisitions in the banking sector presents the Indian scenario, author Mr. Selvam 

(2007) has analyzed the impacts of stock price changes to mergers and acquisitions behavior 

taken place in banking industry with particular reference to private and public sector banks. 

Found that share prices are market sensitive. From the financial analysis it was noted that greater 

part of the banks went for branch extension and this has affected profitability to some extent and 

it resulted in harmful competition among the players. To add up the review of literature, many 

offerings have offered diverse perspectives of merger in different industries globally and 
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explained the valuation techniques followed by merging companies, and shareholders 

possessions effect due to merger. From the review of several papers evaluating the pre and post 

merger performance of merged companies, it is incidental that majority of the studies powerfully 

support the concept of improved post merger performance due to merger and it is valuable to the 

acquirer companies. 

ANALYSIS OF STUDY 

Event study methodology is designed to investigate the effect of an event on a specific dependent 

variable. A commonly used dependent variable in event studies is the stock price of the 

company. The definition of such an event study will be a study of the changes in stock price 

beyond expectation (Abnormal returns) over a period of time (event window). We attribute the 

abnormal returns to the effects of the event. The event study methodology seeks to determine 

whether there is an abnormal stock price effect associated with an event. From this, we can infer 

the significance of the event. The event study methodology has been extensively used to assess 

the impact of an announcement of a particular strategy on the firms’ stock prices. This analytical 

approach is well accepted and has been used widely in various disciplines such as finance, 

accounting, marketing, strategy, e-commerce and law. The methodology has also been applied to 

assess the impact of some marketing and advertising relating events such as brand extension 

announcements (Lane and Jacobson, 1995). An event study is concerned with the impact of a 

particular firm-specific corporate event on company security prices. For example, an event study 

might be conducted to determine the impact of acquisition on stock prices. If event studies 

suggest that security prices rise when acquisitions are announced, then this might suggest that 

acquisitions benefit stock investors. Furthermore, if stock prices rise on acquisition 

announcement news, we might conclude that the stock market, based on opinions of huge 

number of investors, believes that acquisitions make companies more valuable. Event studies 

measure stock performance that reflects investor opinions concerning the importance and benefit 

level of the event. Event studies have been performed on announcements of many types of 

corporate events such as dividends, earnings, takeovers, insider transactions, managerial 

changes, and so on.  Stock market has been found to react to various corporate announcements of 

acquisition is one such significant announcement, which has been bearing on the stock price 

movement of the firm surrounding the announcement. The magnitude of abnormal returns 
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provides a direct measure of unexpected change in security holders’ wealth associated with the 

event (Kothari and Warner, 2004). The key assumption of the event study methodology is that 

the market must be efficient. Given an efficient market, the effects of the event will be reflected 

immediately in the stock prices of the company. This will allow us to observe the economic 

effect of the event over a relatively short period. 

The procedure of an event study comprises of: 

1. Identify the event in question. 

2. Identify estimation, event and post-event windows. 

3. Estimate parameters using data in estimation window 

� Ri and �e from the constant mean model. 

� �i, �i and �e from the market model. 

4. Measure abnomal returns in the event window: 

� From the constant mean model: ARit= Rit-Ri 

� The market model: ARit= Rit- �ˆi- �ˆIRmt 

5. Agrregate abnormal returns:CARi( T1, T2)=�T2 = ARit 

                                                                                  t=T1 

This procedure has been applied on the Hero & Honda Separation event so as to study the impact of this 

event on the stock prices. The event study methodology has been used to estimate cumulative average 

abnormal returns (CAR) in a 80 day window period. The basis for event study analysis assumes that all 

publically available information is incorporated in the stock prices immediately on announcement 

(Brown and Warner, 1980 and 1985; Pruitt and Peterson, 1986; Etebari, Horrigan and Landwehr, 

1987; MacKinsley, 1997; and McWilliams and Siegel, 1997). 

The stepwise detail is presented below:  

Step – 1:   

We have to first decide the event that we wish to investigate, and then collect data of company that had 

went through such an event. Event in question is theTata & Corus acquisition. For this study, the data that 
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we used includes the announcement date (e.g. first announcement date of acquisition) and the stock prices 

of the Tata steels before and after the event (i.e. -240 to +400 days) i.e. from 05/07/2006 to 07/05/2007.  

Step - 2 

The next step in the procedure is to identify the window periods, i.e. an estimation window, event window 

and post event window. We need to decide on a period over which the security prices of the firm involved 

in this event will be examined. This is our event window i.e. t (-40) to t (40). 

(Estimation window) -40      (Event Window)     +40 (Post Event Window) 

 

T0                                  T1                        0                          T2                                 T3 

                                                                                 T 

Window period and clean data period 

The event window has been taken from -40 days to the date of announcement to 40 days. The 

estimation window has been taken as 240 days before the 40 days window period. The share price 

data and market index data, namely Tata steel and Metal Index have been taken from the official 

website of the National Stock Exchange Limited (http://www.nse.com). Corporate 

Announcements during t (-40) to t (40) have been presented in Table-4.1(1). The dates mentioned 

below have been excluded while conducting the event study to know the impact of acquisition on 

stock prices of Tata steel & Corus, because these data on these dates was influenced by 

announcement other than the event of acquisition.  

Step - 3 

Next we have to make estimations of the important parameters that will give us the expected returns 

during the event period. We have used the market model to find the expected returns. For this purpose; we 

need the alpha (y-intercept) and beta (slope) of the prices over a reasonably long estimation window (i.e. -

240 to -40 days). Using the simple regression model in SPSS, the values of alpha and beta have been 

calculated. The estimated Beta value is 0.308 and alpha value is 0.159 

Step 4: 
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Using these estimates, the expected returns (Rjt) for the Tata steel have been calculated w.r.t Metal Index. 

The market model has been used for this purpose i.e. 

Rj = �j + �jRmt + �jt 

Where Rmt is the return on the market index (Auto index) for day t, � measures the sensitivity of firm j to 

the market, this is a measures of risk, �j measures the mean return over the period not explained by the 

market, and �jt is a statistical error term with E(ejt)=0. The regression produces estimates of �j and �; 

call these �ˆj, �ˆj. The predicted return for a firm for a day in the event period is the return given by 

the market model on that day using these estimate that is: 

Rˆjt = �ˆj+ �ˆj Rmt 

While using market model for Tata steel & Corus 

Alpha (�ˆj) = 0.159 

Beta (�ˆj) = 0.308 

Rˆjt = 0.159+0.308(Return on market Metal Index) + 0 

Where �jt is a statistical error term with E (ejt) =0 

After that, we deducted the expected return from the actual return (Rj- Rˆjt) to get the abnormal return 

on each day in the event window. 

As explained above, to estimate the abnormal returns, (or prediction error or PE),  

PEjt = Rj − (�ˆ + �ˆj Rmt) 

 

Step 5: 

After calculating abnormal return we have to calculate standard deviation of abnormal return 

Standard deviation= �Var (PEjt)  
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Value calculated for standard deviation of abnormal returns for Tata steel & corus= 62.28207 

While PEjt is the prediction error from the estimates market models and VAR (PEjt) is the variance of the 

prediction error. Next step is to calculate the T statistic. 

The T statistic is calculated as: 

T= PEjt 

____________ 

 

�Var (PEjt) 

The cumulative abnormal return for the event windows is calculated as shown below: 

                                +T 

CAR (-T to +T) = � ARt 

                                 -T 

We then added up the abnormal return over the entire period of time to get the Cumulative 

Abnormal Return (CAR). Cumulative Abnormal Return for Tata Steel is -25.87647628 i.e. 

stockholders have lose about 26% abnormal returns because of the acquisition event, as 

shown in Table-4.1(4). The event study methodology is widely used in corporate finance 

because we are interested to know how corporate policies can impact the value of firm e.g. effect 

of acquisition on share prices of company. On the surface, this might be a daunting task. 

However, using the event study methodology, we are able to find the economic effect as long as 

we make sure that we can remove any confounding effects on return due to other events. To get a 

representative event study, we have to choose a reasonably large sample and choose an 

appropriate event period. The usefulness of such a study in corporate finance comes from the fact 

that, given rationality in the marketplace, the effects of an event will be reflected immediately in 

security prices. Thus, a measure of the event’s economic impact can be constructed using 

security prices observed over a relatively short time period. In contrast, direct productivity 

related measures may require many months or even years of observation. The event findings are 

very clear and easy to interpret and share. We need not look at any factors such as investor’s 

sentiment, management considerations etc. We assume that all these are reflected in the stock 

price and return immediately due to the efficient market hypothesis. Therefore, we only have to 
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look at the effect on one single item, the returns. This is the case in corporate finance research, 

whereby the research might be done to investigate a very sophisticated effect of an event, but 

their data have to be easy enough so that even the common investor on the street will be able to 

understand their publication. Due to the entire reasons quoted above, researchers often choose to 

use the event study methodology to examine the direction, magnitude and speed of price 

reactions to the various phenomenon’s in corporate finance. 

Using the single-factor model, this study finds that the average Cumulative Abnormal 

Return (CAR) of Tata steel is negative. These results are also statistically. Thus, the 

shareholders of Tata steels got significant negative abnormal returns. Results reveal that 

the acquisition announcement in Tata Steels generated a negative abnormal Return i.e.  

CAR of -25.87 per cent. 

Table- 4.1(1) 

Corporate Announcement for Event Window 

��������	
����	��
����������	�

�������
����������	����

�
����������
�����

�	
���
���

����
�����������	����

���������
����	��
���������	�����
���������
������
����������������

���������
����	��
��������		�
�
�������������
��
����������������

���������������������

����������
����	��
�
������������
�����
����������		�
������
��������

��
����������	

����������
����	��
����
 ��!�	��������	�"�
�����#�

�����������	�����$� ����������

������
�
������������
��

�
����	���
�����%
������
������

����	�������

����������
����	���
�������
�������!������������������
��&� '�

����(���
��� ��
��'��
������
������
���
�����������
�������
�

�����

����������
����	��
����)�������
����	�$�������������	 ���
������


������		������������		��
������������
�
���
���

����������
����	��
��������	��

�����
���������������������

 ��!�	����$�
�����#�����
������
�����
����
�������
������������

����
���*������������

�����������
����	��
����
�
����
���
��������������������

������������������������
��������		�

������
	������
�$����
�������

�
���#��
�������������

����
�����
��������������

������������������
��������

�
��	�
����

����������
����	��
+�������
����

�����������	����������$�����
��$���	�

�����
���
�����
��,,�����������
�����'� ��!�	-����#����������
��	�

�
�����������
���
��������.��������
�����������������'��/�
��������

���������	-��0�����

���������
�������
 ������-��
����
����1���	����
�������������%

��	��������������������������
�����
�����������	������$������
�


������
����������
���2,3�������
�����������������

�������
�������
���������	����$���
�
�����������4������
���
���#�����

����������		��
���$�����
����
��
�
�����������
	����

�



IJMSS      Vol.02 Issue-01, (January, 2014)     ISSN: 2321–1784�

�

������������	
������	
��
���������
���
�����	
�������





















































�������������������� ����

�

���	�
�
���
� !


(	����5"#�6����� ����5$#�6�7���������
�����������	����)�	���
���
�8���	�����9


 

Coefficients
a
 

Model 

Unstandardized Coefficients 

Standardized 

Coefficients 

t Sig. B Std. Error Beta 

1 (Constant) .159 .297  .534 .594 

Metal index .313 .067 .308 4.670 .000 

a. Dependent Variable: Tata steel    
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Descriptive Statistics 

 N Minimum Maximum Mean Std. Deviation 

VAR00002 54 -80.87 135.08 7.5255 62.28207 

Valid N (listwise) 54 
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*%&�	%,2� ?�*3�3@� �??�@� ?�**�3@� �?.�@� *@���?�.?� %?*?�2?�.?� 2?�?3?,*� %,�??3���@@*�

.,%&�	%,2� ?�3,��2� �?*���� ?�*@��2� �?2���� *@��,,*23� %?23���*23� 2?�?3?,*� %,�?�.@@@�3��
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.*%&�	%,2� ?�3*�*� �@����� ?�32�*� �@����� *22���*2� %?*?�@3*2� 2?�?3?,*� %,�??3.�@3.��
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?,%&�	%,2� ?�2��2�� �3*�,�� ?�2��2�� �32�,�� *@,�.��.?� %�,��,3�.?� 2?�?3?,*� %,�?,�3.*33.�
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�%(�$%,2� ?�?3�?�� �,@�*� ?�?*�?�� �,3�*� *.*��?,3�� %?,3�2?,3�� 2?�?3?,*� %,�?@3��.@�@�

�%(�$%,2� ?�,3�@�� �.,��� ?�,*�@�� �,@��� *..��*@�?� %?,.�3*@�?� 2?�?3?,*� %,��,3�..,32�

*%(�$%,2� ??�*��3� �,��3�� ??�2��3� �,?�3�� 2@?��3,2�� %.3@�2�,2�� 2?�?3?,*� %,��?3��33���
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?�%(�$%,2� ?,3@�.?� �,���� ?,33�.?� �,���� 2���2*�@2� %.�@�.*�@2� 2?�?3?,*� %,���*�,@.2��
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2%���%,2� ?,���,@� �?.�2� ?,�?�,@� �?,�2� 2?@��@**?� %.,3�3@**?� 2?�?3?,*� %,��*.@�.3,@�
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?2%0��%,2� ??*2�@@� �,,���� ??*��@@� �@@���� *,.���3@?� %?,.�@33@?� 2?�?3?,*� %,��,3���@@?�
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