
European Economic Letters
ISSN 2323-5233
Vol 15, Issue 3 (2025)
http://eelet.org.uk

1511

An Event Study of M&A Announcements on Indian Banking and
Automobile Firms

Ananya Saha
Ph.D. Scholar, Department of Business Administration, Sambalpur University

Deepak Kumar Kedia
Ph.D. Scholar, Department of Business Administration, Sambalpur University

Dr. Sreekumar
Professor (Decision Science), Rourkela Institute of Management Studies (RIMS)

Dr. Biswajit Satpathy
Professor (Retd.), Department of Business Administration, Sambalpur University

Abstract
It has been discovered that Mergers and Acquisitions (M&A) exhibit varying levels of intensity
over time, with certain periods characterized by heightened activity and others by reduced deal
activity. The comparative analysis of the impact of M&A announcements on shareholders'
wealth during these distinct periods has received limited scholarly attention. This paper seeks to
examine and contrast the wealth effects of M&A announcements during different phases of deal
activity within the Indian Banking and Automobile sectors from 2006 to 2020.

The standard event study methodology was employed to estimate abnormal returns and
cumulative abnormal returns for acquiring firms in both domestic and global M&A announced
during this timeframe. The results were evaluated and compared using both parametric and non-
parametric tests. All analyses were conducted under the assumption that the Indian capital
markets, along with certain international capital markets, operate efficiently in a semi-strong
form.

Keywords:Mergers and acquisitions; Indian banks; Automobile companies; Event study
analysis; Shareholders wealth.

Introduction
Mergers and acquisitions serve as strategic instruments for companies aiming to achieve growth,
enhance competitiveness, and optimize resources. In the automobile sector, M&As have been
particularly significant due to the industry's global nature, technological advancements, and the
necessity for consolidation. The event study methodology has been extensively employed to
evaluate the impact of M&A announcements on shareholder wealth and firm performance. This
paper offers a comprehensive analysis of M&As in the automobile sector utilizing the event
study approach, drawing insights from pertinent research papers.

Mergers and acquisitions in the banking sector can manifest in various forms, including
horizontal mergers, vertical mergers, and conglomerate mergers. Understanding these different
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types is essential for analyzing the impact of mergers and acquisitions on the banking sector.
Each type of M&As possesses distinct characteristics and implications for the involved parties.
Furthermore, cost savings and relationship effectiveness among the marketers of both the
acquirer and the acquired firms are found to be highly significant and positively support M&A
performance (Jedin, 2011). M&As in the banking sector can substantially influence financial
performance, with event study methodology serving as a crucial tool for analyzing these effects.
By examining stock price reactions to M&A announcements, researchers can quantify the
financial implications for both acquiring and target firms, thereby revealing insights into market
expectations and valuation changes.

M&As in the banking and automobile sectors are strategic maneuvers that can significantly
affect stock performance, as evidenced by various studies employing event study methodologies.
These studies analyze the effects of M&A on stock returns by examining abnormal returns (AR)
and cumulative abnormal returns (CAR) around the 15 days’ event window. The findings from
different regions provide insights into the market's response to such corporate actions.

Literature Review in Automobile Sector
The success of cross-border M&As in the automobile sector often depends on the ability of the
acquiring company to integrate the target firm effectively. For example, the acquisition of Volvo
by Geely was successful in part due to Geely's ability to leverage Volvo's technology and brand
reputation while maintaining Volvo's autonomy (Meng & Wang, 2021) (Gao, 2015). Conversely,
the Daimler-Chrysler merger failed due to cultural differences and integration challenges,
highlighting the importance of cultural compatibility in cross-border M&As (Fitriani et al., 2021).
The paper analyzed 100 horizontal international mergers and acquisitions in the automotive
supply industry from 1986 to 2004, using event study methodology to assess stock price
reactions, confirming positive shareholder wealth effects despite the negative cross-border effect.
This study on cross-border mergers in the automotive supply industry revealed that such
transactions often result in positive abnormal returns for acquiring companies, particularly when
the target is a subsidiary (Mentz & Schiereck, 2008). The research finding suggest that investors
generally view the author who have reported zero or positive abnormal return to shareholders in
short-run around the announcement period in the US market such as Lang et al. (1991), Moeller
et al. (2004, 2005), Faccio et al. (2006), Masulis et al. (2007), Asquith (1983), Schwert (2000).
Many studies reported a negative abnormal return to shareholders in the short run around the
announcement period in the US market, Franks et al. (1991), Healy et al (1992). M&As in the
automobile sector as value-creating events in the short term.

We analyze the main approaches to assessment of the impact of mergers and acquisitions on the
company value including that of target firms and acquiring firms (Skvortsova et al., 2013).

Another study examining the financial strategy of acquirers in the automotive sector found that
companies with higher financial liquidity, better return on capital, and greater indebtedness tend
to achieve higher abnormal returns after consolidation. However, the study also noted that
companies following a stable and prudent financing policy were more likely to experience
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unsuccessful M&As ("The financial strategy of acquirers and M&A; A success in the automotive
sector", 2022) (Marszalek et al., 2022).

Literature Review in Banking sector
For expanding the operations and cutting costs, Banks are using M&As as a strategy for
achieving larger size, increased market share, faster growth and synergy for becoming more
competitive through economies of scale. M&As in Indian Banking Sector. The Banking system
of India started in 1770 and the first Bank was the Indian Bank known as the Bank of Hindustan
(Naga & Tabassum, 2013). By the mid-1970s, the global financial system witnessed market-
oriented reforms that led to liberalization in the financial system, such as the reduction of interest
rate controls, removal of investment restrictions on financial institutions and a line of business
restrictions, and control on international capital movements (Kumar, 2014). The
internationalization of commercial banks is one of the manifestations of the globalization of the
financial services industry. Yet, despite these obvious advantages, cross-border M&A activity in
the financial services industry has picked up only recently, and the bulk of merger activity
continues to take place at the domestic level (Buch et al., 2003). A research study is concerned
with the impacts of national culture on the cross border-mergers and acquisitions performance in
the banking industry across Egypt and UK through studying the role of the human side as a
mediator variable (Kandil, 2011).

In the Indonesian banking sector, “M&A activities led to increased stock returns and positive
cumulative abnormal returns, indicating a favorable market response. This suggests that
investors anticipate profit gains from such activities, which can be beneficial for both internal
management and investment decisions” (Suidarma & Remses, 2023). “A study concluded in
Saudi Arabia, in that mergers were met with immediate positive market reactions, driven by
expectations of synergistic benefits. However, the long-term effects varied, highlighting the
complexity of M&A outcomes” (Sayed, 2024). Varghese & Thaha (2017) found significant AR
for Kotak on the merger announcement day with ING Vysya, though short-term performance
didn’t change materially post-event

Contrarily, in India's banking sector, the majority of banks experienced negative AR and CAR
following M&A events, suggesting an unfavorable market response. This indicates that while
some banks benefited, the overall sentiment was negative, possibly due to market saturation or
other economic factors (Rani & Sangeeta, 2023). The merger of the State Bank of India with its
associates showed no significant difference in abnormal returns pre- and post-merger, implying
that the market had already anticipated the merger's effects. This suggests that the market's
efficiency in processing information can lead to neutral responses in some cases (Sasikala et al.,
2024). The M&A market in the banking sector also exhibits specific characteristics during
catastrophic events, such as those between 2020 and 2023. These events can alter the typical
market dynamics, necessitating further research into their long-term impacts on M&A activities
(Melnarowicz, 2024).
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Research gap
There are many studies related M&A in banking sector using event study. But there are few
studies which calculated individual abnormal return and cumulative abnormal return and test the
returns using both parametric and non-parametric test together. There are few studies related to
mergers and acquisitions in automobile using event study. There are very few studies in
automobile sector using event study and test the returns using both non-parametric test and
parametric test.

Objective
To evaluate the impact of merger announcement of the anchor firms stock price during their
M&A period in the short run.

Table 1 & 2 provide details about the M&A of the various automobile and banking companies.

Table No-1: Details of Merger and Acquisition in Automobile Industries: -
Sl.
No. Anchor Company Merged Companies Merger Date Announcement

Date

1. TATA Motors
Ford Motors (Jaguar
and Land Rovers
Brands

June 2008 26 March 2008

2. Mahindra & Mahindra SsangYong Motor
Company March 2011 23 November 2010

3. Volkswagen Porsche 1 August
2012 5 July 2012

4. Ashok Leyland Limited Hinduja Tech limited November
2014

1 October
2014

5. Fiat Chrysler 2014 20 January 2009

6. Bharat Forge Limited Walker Forge
Tennessee

1 December
2016 18 November 2016

7. Nissan Motor Co. Ltd Mitsubishi Motor October 2016 12 may 2016
Source: Compiled by author.

Table No-2: Details of Merger and Acquisition in Banks: -
Sl
No. Anchor company Merged Companies Merger Date Announcement

Date

1 Punjab National Bank

Oriental Bank of
Commerce
United Bank of
India

1 April 2020 30 August 2019

2 Canara Bank Syndicate Bank 1 April 2020 30 August 2019
3 Indian Bank Allahabad Bank 1 April 2020 30 August 2019

4 Union Bank of India Andhra Bank
Corporation Bank 1 April 2020 30 August 2019

5 Bank of Baroda Dena Bank 1 April 2019 2 January 2019
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Vijaya Bank

6 State Bank of India

State Bank of
Bikaner and Jaipur
State Bank of
Hyderabad
State Bank of
Mysore
State Bank of Patiala
State Bank of
Travencore

1 April 2017 24 February 2017

7 Kotak Mahindra Bank ING Vyasa Bank 20 November
2014 20 November 2014

8 ICICI Bank Bank of Rajasthan
Ltd. 23 May 2010 18 may 2010

9 HDFC Bank Centurion Bank of
Punjab 23 May 2008 1 April 2008

10 Indian Overseas Bank Bharat Overseas
Bank 31 March 2007 1 March 2007

11 Federal Bank Ganesh Bank of
Kurandwad 24 January 2006 9 January 2006

Source: Compiled by author.

Research methodology
The present study is an attempt to examine the impact of merger announcement on its stock
returns. The effect of a merger on the performance of a company could be analyzed by many
ways. One of the popular methods is an event study. A total 18 firms (11 Banks, 8 Automobile
companies) that merged between 2006-2020 were taken for the study. The Banking companies
include, Punjab National Bank, Canara Bank, Indian Bank, Union Bank of India, Bank of Baroda,
State Bank of India, Kotak Mahindra Bank, ICICI Bank, HDFC Bank, Indian Overseas Bank,
and Federal Bank. Automobile companies include, TATA Motors, Mahindra & Mahindra,
Volkswagen, Ashok Leyland Limited, Fiat, Bharat Forge Limited, and Nissan Motor Co. Ltd. To
conduct an event study daily closing price data of the companies and Nifty 50 were extracted
from National Stock Exchange database (nseindia.in) and Yahoo finance. An Event window of
15 days was taken for the study. This period was divided into pre-event window period (t-7 to t-1
days), post-event window period (t+1 to +7 days) and event day ‘t’. The event day (t) is defined
as the public announcement date of the merger or acquisition. We focus on this date because the
efficient market hypothesis suggests that stock prices will adjust to new information as soon as it
is disclosed, rather than on the later, less information rich effective date of the merger. Based
upon standard literature an estimation period of 250 days (i.e., 250 days preceding the day t-7)
was taken for calculating the normal returns. This was done to avoid any overlapping of the
estimation period and the event period. The daily stock price data was extracted and converted
into daily returns and then to abnormal returns using various python packages like – numpy,
pandas, y.finance, nsepython and linregress. After which, the data was extracted to excel for
further processing and analysis. The Jarque–Bera test and Parametric and Non-parametric test
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like t-test, Patell’s test, Wilcoxon signed‑rank test and Sign test have been used to analyse the
abnormal returns.
The Jarque–Bera test is used to check the normality of the data. Under H₀ JB follows a
chi‑square distribution with 2 degrees of freedom, with a critical value of 5.99 at α=0.05. If
p‑value < α, H₀ is rejected, which indicates data is not normal. If p‑value ≥ α, H₀ is not reject,
which indicates normality.

The parametric tests include the simple t-test and standardized Patell’s test, 1976. The non-
parametric test includes Sign test and Wilcoxon test. The simple t-test has been widely used and
seems to well specified under different capital market conditions (Henderson,1990; Mackinlay,
1997). “Patell test adjusts for cross-sectional correlation and ranks daily abnormal returns (AR)
against their standard deviations. In the Patell Test the t‑stat absolute value ≥ 1.96 means
statistically significant at 5% level. Absolute value between 1.645 and 1.96 means marginally
significant at 10% level. Absolute value below 1.645 means not statistically significant.”
Wilcoxon signed‑rank test test checks whether the distribution of CARs is symmetrically
centered around zero, without assuming normality. “Sign test is a non-parametric statistical
method used to evaluate the directionality of paired differences. It assesses whether the number
of positive ARs differs significantly from what would be expected by chance. H₀ states that
probability of a positive abnormal return is 0.5, which indicates no effect. H₁ states probability of
a positive abnormal return is not 0.5, which indicates there is an effect.”

Event Study Methodology
“Event study was invented by Ball & Brown in the year 1968. Event Study is a unique statistical
technique for assessing the impact of an event on the value of a firm.” “An event study
conducted on a specific company examines any changes in its stock price and how it relates to a
given event. It is used as a macroeconomic tool as well analyzing the influence of an event on an
industry, sector or the overall market by looking at the impact of change in demand and supply”.

The event study methodology involves analyzing the impact of specific events, such as M&A
announcements, on stock prices and shareholder returns. This method is based on the efficient
market hypothesis, which assumes that stock prices reflect all available information. By
calculating abnormal returns (ARs) and cumulative abnormal returns (CARs), researchers can
determine whether an event has a significant impact on a company's market value.

The merger event announcement date has been taken as an event date. To conduct an event study
daily adjusted closing price of data, National stock exchange index data has been gathered from
National stock exchange database (Nifty 50), in some cases data has been gathered from
international stock exchange (like Tokyo, German, Italy). The daily stock returns have been
calculated by taking the log-returns as follows:

Rt = ln( t) − ln( t-1)……………………………1
An event study is an established methodology impact of a certain event on the price of a certain
type of asset. Abnormal returns are an important factor to analyze the impact of events like
mergers and acquisition announcements. The idea behind this measure is to separate the effect of
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other general market movements. The abnormal return is calculated by taking the difference
between the actual return and the expected return. The abnormal returns are the difference
between the actual returns and estimated returns using a market model.
R = � + � ∗ m ……………………………..…..2
= − …………………………………………………………………………..3

Where is the Abnormal return, is the return of the securities, is the expected return of the
securities, and coefficient obtained by using OLS over pre-event window period (-7,7).

Analysis
Table No.- 3: Results of Jarque-Bera test of Banks
Sl. No. Banks Jarque-bera test p-value Interpretation
1 Punjab National Bank 2.57916 0.27538 Normally distributed
2 Canara Bank 4.22318 0.12104 Normally distributed
3 Indian Bank 0.16113 0.92259 Normally distributed
4 Union Bank of India 1.26607 0.53097 Normally distributed
5 Bank of Baroda 0.27332 0.87226 Normally distributed
6 State Bank of India 0.95843 0.61926 Normally distributed

7 Kotak Mahindra Bank 7.87518 0.01949 Non-Normally
distributed

8 ICICI Bank 1.89793 1.89793 Normally distributed
9 HDFC Bank 0.38424 0.82520 Normally distributed
10 Indian Overseas Bank 1.46378 0.48099 Normally distributed
11 Federal Bank 1.50054 0.47223 Normally distributed

Table 3 provides the results of the Jarque Bera test of the various banking companies. All the
companies except Kotak Mahindra Bank show a p-value greater than 0.05 indicating normality.
Kotak Mahindra Bank shows a Jarque-Bera statistic value of 7.88 and p-value of 0.019 rejecting
the null hypothesis of normality and indicating that the data is not normal.

Table No.- 4: Results of Jarque-Bera test of Automobile Companies
Sl. No. Automobile companies Jarque-Bera test p-value Interpretation
1 Tata Motors 0.67635 0.71306 Normally distributed
2 Mahindra & Mahindra 0.75022 0.68721 Normally distributed
3 Volkswagen 13.73619 0.00104 Non-Normally

distributed
4 Ashok Leyland 0.82892 0.66069 Normally distributed
5 Fiat 8.49962 0.01426 Non-Normally

distributed
6 Bharat Forge 0.76688 0.68151 Normally distributed
7 Nissan Motor 6.68267 0.03538 Non-Normally

distributed
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Table 4 provides the results of the Jarque Bera test of the various Automobile companies. Tata
Motors, Mahindra and Mahindra, Ashok Leyland and Bharat Forge show JB values less than 6
and p-values greater than 0.05, which means we fail to reject the null hypothesis of normality i.e.,
the data is normal. Volkswagen, Fiat and Nissan Motor show JB value greater than 6 and p-value
less than 0.05 rejecting the null hypothesis of normality, indicating that the data is not normal.
Since the results of the Jarque Bera test shows some companies have non normal data. Therefore,
the study uses both parametric and non-parametric test to analyse the events.

Banking Companies
Table 5 and Table 6 show the simple t-statistics and Patell’s t-statistics of the abnormal returns of
the selected banking Companies. The simple t-statistics reveal strong and statistically significant
abnormal returns for several banks immediately following the event date. Notably, public sector
banks such as PNB, Canara Bank, Indian Bank, Union Bank, SBI, and Indian Overseas Bank
show large negative t-statistics on t+1, with values far exceeding the critical threshold of ±1.96.
For example, Canara Bank recorded a t-statistic of -11.20 and Indian Bank of -8.11, indicating
highly significant negative abnormal returns, suggestive of a sharp adverse market reaction. This
implies that investors responded negatively to the event for these banks.

In contrast, private sector banks such as Kotak Mahindra Bank, ICICI Bank, and HDFC Bank
exhibit either positive or mildly negative abnormal returns, some of which are statistically
significant. For instance, Kotak Bank shows a positive t-statistic of 2.29 on t+2, implying a
favorable response. Pre-event significance in banks like Indian Bank (t-4 = 2.02) and Kotak (t-2
= 2.14) may suggest potential information leakage or market anticipation, where investors
adjusted positions before the formal event. Overall, the Student’s t-test points to strong, non-
random movements in returns, especially negative ones for PSU banks, following the event.

The Patell’s t-statistics, which account for non-constant variance and cross-sectional dependence,
corroborate much of the evidence seen in the simple t-test results but provide a more statistically
robust view. Again, public sector banks dominate in terms of significant negative abnormal
returns, especially on t+1 and t+2. For example, Canara Bank’s Patell t-statistic is -3.25 on t+1
and Indian Bank’s is -2.96, reaffirming the strongly negative investor sentiment for these banks
in the immediate aftermath of the event. These findings suggest the observed reactions are
unlikely to be due to random chance.

Interestingly, Kotak Mahindra Bank and ICICI Bank, both private sector institutions,
demonstrate positive and significant Patell’s t-values. Kotak Bank’s statistic of 0.34 on t+1 and
ICICI’s 1.99 on t+1 show investor confidence or possibly resilience compared to their public
counterparts. Moreover, the Patell test refines the earlier inferences by filtering out potentially
spurious significance caused by variance instability in the traditional t-test. The presence of
significant values even prior to the event date in some banks again hints at early market
positioning. Patell’s test thus reinforces the conclusion that the event caused differential and
significant impacts, especially negative ones on public banks, while private banks remained
relatively insulated or positively perceived.
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Table No.- 5: Abnormal Returns, t statistic and results of Patell test of the banks.
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Table No.- 6: Abnormal Returns, t statistic and results of Patell test of the banks.
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Automobile Companies
Table No.- 7: Abnormal Returns, t statistic, results of Patell test of the Automobile firms.
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Table 7 show the simple t-statistics and Patell’s t-statistics of the abnormal returns of the selected
automobile companies. The analysis reveals that several firms experienced significant market
reactions. Notably, Volkswagen recorded a highly significant positive abnormal return on the
event day with a t-statistic of 3.69, indicating a strong favourable market response to the event.
Similarly, Nissan showed a significant reaction on the day after the event (t+1) with a t-value of
3.31, suggesting a delayed but strong positive investor sentiment. M&M demonstrated a
statistically significant positive abnormal return on t+1, with a t-value of 2.71, which may reflect
optimistic post-event reassessment by investors. On the other hand, FIAT witnessed a strong
negative reaction at t+2, with a t-statistic of –3.98, implying a substantial decline in market
valuation following the event. Interestingly, TATA Motors displayed a significant negative
abnormal return prior to the event (t–2), with a t-value of –3.96, which may point to information
leakage or early market anticipation. Meanwhile, Ashok Leyland and Bharat Forge exhibited no
significant abnormal returns on any day, suggesting the event had no measurable effect on their
stock prices.

The results from Patell’s test largely confirm and amplify the findings from the simple t-test.
Volkswagen again stands out, with an even more pronounced positive abnormal return on the
event day (t) reflected in a Patell’s t-statistic of 5.07, providing very strong evidence of a positive
market reaction. Similarly, Nissan’s response at t+1 becomes even more compelling under
Patell’s test, with a t-statistic of 4.05, reinforcing the significance of the event’s impact. M&M
also retains significance at t+1, with a t-value of 2.72, confirming consistent positive investor
sentiment. On the negative side, FIAT’s abnormal return at t+2 becomes even more significant
under Patell’s methodology, registering a t-statistic of –4.85, which suggests a severe negative
reassessment by investors. TATA Motors also shows a persistently significant negative return at
t–2, with the same t-statistic of –3.96, supporting the idea of possible pre-event market
adjustments. As with the Student’s t-test, Ashok Leyland and Bharat Forge do not exhibit any
significant abnormal returns under Patell’s test, implying that the event did not materially
influence their stock prices.

Visualisation of returns
Graph No.- 1 Returns of Punjab National Bank during Merger window
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Graph 1 visualizes the AR and CAR of Punjab National Bank across the merger announcement
event window (t–7 through t+7). The graph shows fluctuating returns during the window. The
event window indicates short-term turbulence as the graph shows a sudden fall on day t+1 which
might be a reaction of the investors to the announcement. It also shows a return of confidence as
the market digested the news. Rebound in AR and CAR over day t+4 suggests that investors
gradually recognized potential positive synergies.

Graph No.- 2: Returns of Canara Bank during Merger window

Graph 2 visualizes the AR and CAR of Canara Bank across the merger announcement event
window (t–7 through t+7). Just like Punjab National Bank this graph also shows fluctuating
returns during the window. The graph shows a sudden fall on day t+1 indicating reaction of the
investors to the announcement. The also show a rise in the post-merger period indicating a
positive sentiment among investors.

Graph No.- 3: Returns of Indian Bank during Merger window
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Graph 3 visualizes the AR and CAR of Indian Bank across the merger announcement event
window (t–7 through t+7). The graph shows inconsistency in returns during the window. The
graph shows a rise in return just before the event day but suddenly fall on next day which might
be a reaction of the investors to the announcement. The returns in the post merger period remains
low, which might be an indication of negative sentiments.

Graph No.- 4: Returns of Union Bank of India during Merger window

Graph 4 visualizes the AR and CAR of Union Bank of India across the merger announcement
event window (t–7 through t+7). The graph shows lower returns before the merger
announcement and higher returns in the later period. The graph shows a rise in returns after the
fall on the event day. The rise might be an indication of positive sentiments of the investors as
result of the merger.

Bank of Baroda
Graph No.- 5: Returns of Bank of Baroda during Merger window
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Graph 5 exhibits a classic V-shaped pattern with inconsistent returns in the pre merger period.
There was a sharp drop on event day and in the immediate days after the announcement day. In
the post-event also the graph shows a gradual fall indicating negative investor’s sentiments.

State Bank of India
Graph No.- 6: Returns of State Bank of India during Merger window

Graph 6 visualizes the AR and CAR of State Bank of India across the merger announcement
event window (t–7 through t+7). The graph shows high volatility in returns. Interestingly returns
fall before the announcement and rise on the event day. The graph also shows a fall in returns
after the event day and then gradual recovery after it. The high fluctuations might be an
indication of uncertainty among the investors as result of the merger.

Kotak Mahindra Bank
Graph No.- 7: Returns of Kotak Mahindra Bank during Merger window



European Economic Letters
ISSN 2323-5233
Vol 15, Issue 3 (2025)
http://eelet.org.uk

1526

Graph 7 visualizes the AR and CAR of Kotak Mahindra Bank across the merger announcement
event window (t–7 through t+7). Post-merger announcement returns typically normalize after the
initial AR spike, consistent with academic reports that short-term announcement gains taper
quickly. The strong investor enthusiasm shows jump in the event day, reflecting belief in
strategic upside. However, it pulls back to normal in early post-event day and then in later post –
event period is stabilization.

ICICI Bank
Graph No.-8: Returns of ICICI Bank during Merger window

Graph 8 visualizes the AR and CAR of ICICI Bank across the merger announcement event
window (t–7 through t+7). The graph shows a significant negative stock market reaction in the
early merger period which stabilizes later on. Fall in CAR in the final days indicates a negative
outcome from short-term investor discomfort.

HDFC BANK
Graph No.- 9: Returns of HDFC Bank during Merger window
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Graph 9 visualizes the AR and CAR of HDFC Bank across the merger announcement event
window (t–7 through t+7). The event day has modest positive reaction followed by a strong late
window rally suggesting investors responded well once they assessed synergy potential. The
final rise in CAR indicates positive short-term market sentiment, aligning with long-term
strategic improvement reported post-merger.

Indian Overseas Bank
Graph No.- 10: Returns of Indian Overseas Bank during Merger window

Graph 10 visualizes the AR and CAR of Indian Overseas Bank across the merger announcement
event window (t–7 through t+7). Pre-event volatility with rumor-driven spikes and
Announcement-day dip signifies initial caution. Despite a negative reaction in the initial post-
merger period, the recovery in the later suggests the market came around to the belief that the
merger would strengthen Indian Overseas Bank in the medium term.

Federal Bank
Graph No.- 11: Returns of Federal Bank during Merger window
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Graph 11 visualizes the AR and CAR of Federal Bank across the merger announcement event
window (t–7 through t+7). The announcement triggered a small negative reaction, likely driven
by uncertainty. Even though the returns remain low in the early days of the merger a strong
recovery is seen afterwards, leading to a modest cumulative gain. It suggests that the Investor
sentiment was mixed ahead of the merger announcement, with alignment pivoting between
optimism and cautious stance.

Tata Motors
Graph No.- 12: Returns of Tata Motors during Merger window

Graph 12 visualizes the AR and CAR of Tata Motors across the merger announcement event
window (t–7 through t+7). The graph falls before the announcement and remains low in the early
merger period suggesting that the market didn’t cheer the announcement news, it also shows a
slightly negative price impact. No strong rebound was noticed in the later period as well.

Mahindra & Mahindra
Graph No.- 13: Returns of Mahindra & Mahindra during Merger window
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Graph 13 visualizes the AR and CAR of Mahindra & Mahindra across the merger announcement
event window (t–7 through t+7). The announcement triggered strong immediate positive returns,
reflecting confidence in the acquisition's strategic merit. However, subsequent days saw reversal
and volatility, with the window closing on a slightly negative net outcome. Overall, while the
event-day market response was optimistic, investor confidence wasn't sustained—likely due to
integration and financial execution uncertainties.

Volkswagen
Graph No.- 14: Returns of Volkswagen during Merger window

Graph 14 visualizes the AR and CAR of Volkswagen across the merger announcement event
window (t–7 through t+7). The graph shows a sharp announcement-day spike in AR and CAR,
demonstrating strong initial optimism. Followed by a short correction as CAR declines over time
suggesting that the investors initially welcomed the merger but mixed sentiment resulted in the
subsequent drift.

Ashok Leyland Limited
Graph No.- 15: Returns of Ashok Leyland during Merger window
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Graph 15 visualizes the AR and CAR of Ashok Leyland across the merger announcement event
window (t–7 through t+7). The graph shows a sudden fall on the day before the announcement
and then a jump on announcement indicating a positive sentiment among the investors. it shows
an initial positive shock on the announcement and a Short-lived optimism, followed by gradual
investor retrenchment. By day +7, returns turn negative indicating lack of sustained confidence.
Overall, the market displayed cautious optimism followed by growing skepticism, likely due to
concerns about dilution and loss absorption.

Fiat
Graph No.- 16: Returns of Fiats during Merger window

Graph 16 visualizes the AR and CAR of Fiat across the merger announcement event window (t–
7 through t+7). The graph shows an overall stable returns pattern. The returns fall after the
announcement but pulls back to normal on the next day. It suggests that even though investors
react negatively to the announcement immediately, the merger had no impact on the overall
returns.

Bharat Forge Limited
Graph No.- 17: Returns of Bharat Forge during Merger window
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Graph 17 visualizes the AR and CAR of Bharat Forge across the merger announcement event
window (t–7 through t+7). The graph shows a gradual fall in the returns during the event window,
it starts falling before the announcement, rises afterwards and falls again. Overall, it suggests that
the announcement generated brief positive reaction, but the initial enthusiasm dissipated, leaving
a slightly negative cumulative return by the end.

Nissan Motor Co. Ltd
Graph No.-18: Returns of Nissan Motors during Merger window

Graph 18 visualizes the AR and CAR of Nissan Motors across the merger announcement event
window (t–7 through t+7). The graph initially dips before the announcement then suddenly takes
a jump on the merger day indicating positive reaction among the investors. Further it falls back
to normal. The graph suggests sentiment was uncertain and investor confidence improved
quickly, resulting in a modest net gain by the end of the event window.

Paired t test, Wilcoxon test, Sign test
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The table 8 shows the results of the Paired t-test, Wilcoxon Signed-Rank Test, and Sign Test of
the selected banking companies. The paired t-test evaluates whether the mean abnormal return
before and after the event is significantly different. None of the banks show significant results at
5% level of significance. Among all 11 banks, only Indian Bank approaches significance, with a
t-statistic of 2.33124 and a p-value of 0.05854, indicating a marginally significant effect at the
10% level. This suggests that Indian Bank may have experienced a notable mean shift in returns
around the event. All other banks report p-values well above 0.1, indicating no statistically
significant mean difference in abnormal returns. This implies that while some banks may exhibit
trends graphically, these are not statistically consistent across the window.

The Wilcoxon test is a non-parametric alternative that checks for median differences in paired
data. The test results for all banks are statistically insignificant, with p-values ranging from
0.25238 to 0.97796. Even Indian Bank, which had a borderline result in the t-test, shows a
Wilcoxon p-value of 0.93408, suggesting the median returns did not shift significantly, and
hence the result from the t-test may have been influenced by outliers or volatility. The
consistency in insignificant results across all banks reinforces the finding that the event did not
lead to broad-based, median-level changes in abnormal returns across the sample.

Table no.- 8: Results of Paired t test, Wilcoxon test, Sign test of Banking companies
Banks Paired t

test
p-value Wilcoxon

Test
p-value Sign Test p-value

Punjab
National
Bank

-0.02085 0.98404 53.0 0.71972 No. of Positive R-9
Non Zero R- 15

0.71972

Canara
Bank

0.73940 0.48757 49.0 0.56140 No. of Positive R-5
Non Zero R- 15

0.56140

Indian
Bank

2.33124 0.05854 58.0 0.93408 No. of Positive R-8
Non Zero R- 15

0.93408

Union
Bank of
India

-0.38608 0.71275 58.0 0.93408 No. of Positive R-5
Non Zero R- 15

0.93408

Bank of
Baroda

0.70771 0.50566 44.0 0.38940 No. of Positive R-
10
Non Zero R- 15

0.38940

State Bank
of India

-1.17739 0.28362 39.0 0.25238 No. of Positive R-5
Non Zero R- 15

0.25238

Kotak
Mahindra
Bank

0.01949 0.46307 59.0 0.97796 No. of Positive R-6
Non Zero R- 15

0.97796

ICICI Bank 0.84159 0.43227 53.0 0.71972 No. of Positive R-8
Non Zero R- 15

0.71972

HDFC
Bank

-0.14295 0.89100 56.0 0.84692 No. of Positive R-8
Non Zero R- 15

0.84692

Indian 0.07657 0.94145 59.0 0.97796 No. of Positive R-6 0.67877
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Overseas
Bank

Non Zero R- 15

Federal
Bank

0.20243 0.84626 58.0 0.93408 No. of Positive R-6
Non Zero R- 15

0.93408

The sign test counts the number of positive abnormal returns (ARs) in the event window and
compares it against the total number of non-zero observations to test if the proportion is
significantly different from 0.5. Like the previous two tests, the sign test also yields no
statistically significant results for any bank. Most banks had 6 to 10 positive ARs out of 15, but
these proportions fall within random variation limits. Indicating the results are not significantly
different from chance. This reinforces the earlier conclusion that the event did not create a
systematic directional bias in the abnormal returns of the majority of banks.

Table No.- 9: Summary table of Banking companies
Sl
No.

Banks Paired t Test Wilcoxon Test Sign Test

1 Punjab National Bank Non-Significant Non-Significant Non-Significant
2 Canara Bank Non-Significant Non-Significant Significant
3 Indian Bank Significant Non-Significant Non-Significant
4 Union Bank of India Non-Significant Non-Significant Non-Significant
5 Bank of Baroda Non-Significant Non-Significant Non-Significant
6 State Bank of India Non-Significant Non-Significant Non-Significant
7 Kotak Mahindra Bank Non-Significant Non-Significant Non-Significant
8 ICICI Bank Non-Significant Non-Significant Non-Significant
9 HDFC Bank Non-Significant Non-Significant Non-Significant
10 Indian Overseas Bank Non-Significant Non-Significant Non-Significant
11 Federal Bank Non-Significant Non-Significant Non-Significant

Table 9 shows summary of Paired t test, Wilcoxon test, Sign test Results. No acquiring bank
shows statistically significant abnormal return effects based on any of the three tests. This
indicates that, in this sample and window, merger announcements did not systematically move
stock returns for acquiring banks. Even though Indian Bank shows marginal t-test result, it does
not hold under median and sign tests, suggesting it might be due to skew or outlier effects rather
than a robust event signal.

Table No.- 10: Results of Paired t test, Wilcoxon test, Sign test of Automobile Companies
Automobile
Companies

Paired t
test

p-value Wilcoxon
Test

p-value Sign Test p-value

TATA Motors -0.30272 0.77232 30.0 0.05535 No. of Positive R-4
Non Zero R- 15

0.05535

Mahindra &
Mahindra

-0.22312 0.83083 57.0 0.89038 No. of Positive R-7
Non Zero R- 15

0.89038

Volkswagen -0.52989 0.61521 55.0 0.80395 No. of Positive R-7
Non Zero R- 15

0.80395
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Ashok Leyland
Limited

0.23372 0.82297 43.0 0.82297 No. of Positive R-9
Non Zero R- 15

0.82297

Fiat 0.56675 0.59143 61.0 0.48738 No. of Positive R-6
Non Zero R- 15

0.48738

Bharat Forge
Limited

0.68151 0.27428 44.0 0.27428 No. of Positive R-9
Non Zero R- 15

0.27428

Nissan Motor
Co. Ltd

0.03538 0.03538 53.0 0.03538 No. of Positive R-9
Non Zero R- 15

0.03538

The table 10 shows merger announcement impacts on automobile acquirer firms, using three
distinct statistical tests: the parametric test- Paired t test, and non-parametric test- Wilcoxon
signed‑rank (median) test, and Sign test (directional). These tests assess whether the abnormal
returns (AR) and cumulative abnormal returns (CAR) exhibit statistically meaningful patterns
over the ±7-day announcement window.

The results of Paired t test for nearly all banks were found to be insignificant at 5% and 10%
level of significance except Nissan Motors has p-value (0.03538) was found to be significant at
5% level of significance.

Tata Motors’ sign test p- value is 0.05535 which means null hypothesis is rejected and
alternative hypothesis is accepted. Mahindra & Mahindra’s sign test p- value is 0. 89038 which
means null hypothesis is rejected and alternative hypothesis is accepted. Volkswagen sign test p-
value is 0. 80395 which means null hypothesis is rejected and alternative hypothesis is accepted.
Ashok Leyland Limited sign test p- value is 0. 82297 which means null hypothesis is rejected
and alternative hypothesis is accepted. Fiat sign test p- value is 0.48738 which means null
hypothesis is rejected and alternative hypothesis is accepted. Bharat Forge limited’ sign test p-
value is 0.27428 which means null hypothesis is rejected and alternative hypothesis is accepted.
Nissan Motors sign test p- value is 0.03538 which means null hypothesis is rejected and
alternative hypothesis is accepted.

The results of Wilcoxon test for almost all automobile companies p-value is more than the
significance level which means null hypothesis is rejected and alternative hypothesis is accepted
except in case of Tata motors p-value was (0.05535) therefore, we accepted the null hypothesis.

Table No. - 11: Summary table of Automobile Companies
Sl
No. Automobile Companies Paired t Test Wilcoxon Test Sign Test

1 TATA Motors Non-Significant Significant Significant

2 Mahindra & Mahindra Non-Significant Non-Significant Non-Significant

3 Volkswagen Non-Significant Non-Significant Non-Significant
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4 Ashok Leyland Limited Non-Significant Non-Significant Non-Significant

5 Fiat Non-Significant Non-Significant Non-Significant

6 Bharat Forge Limited Non-Significant Non-Significant Non-Significant

7 Nissan Motor Co. Ltd Significant Significant Significant

Most automobile acquirer firms did not exhibit statistically significant abnormal returns in
response to their merger announcements, across all tests. Nissan Motor Co. Ltd. stands out in
both the Wilcoxon median test and Sign test suggest statistically significant positive CAR
behavior, implying persistent positive reaction in the event window. Tata Motors shows weak,
borderline evidence of abnormal reaction, but the effect is not robust across tests.

Limitation and Future scope of the study
The study can be done by expanding the event window (e.g. ±30 or ±60 days) to test for longer-
term AR and CAR effects. A study can be conducted aggregate abnormal return metrics
(AAR/CAAR) over the full window. This study’s findings are limited to the short-term reaction
to merger announcements. A more detailed analysis can investigate the long-term performance
of these firms after the merger’s effective date to capture any sustained operational impacts.

Conclusion
The event study methodology has been widely used to assess the impact of M&As in the
automobile sector. The findings from various studies indicate that while M&As often result in
positive short-term wealth effects, the long-term performance is more mixed. The success of
M&As depends on several factors, including the financial strategy of the acquirer, the integration
process, and the cultural compatibility between the merging firms. As the automobile sector
continues to evolve, understanding the determinants of M&A success will be crucial for
companies seeking to achieve sustainable growth through consolidation. In the selected various
automobile companies, the merger announcement has no significance change except in the cases
of Tata Motors and Nissan Motors. In case of banking sector, all the selected banks in the merger
announcement period has short-lived market reaction with initial volatility. Many event‑study
papers show that abnormal returns dissipate within 4–7 days of post-announcement. But in the
maximum above cases in both banking and automobile sectors there were no significance change
in the 15 days’ window of the merger announcement period as there was short-lived market
reaction with initial volatility followed by a quick correction, leading to a non-significant
cumulative impact in most cases.
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