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Abstract This study focuses on the short-run wealth of listed firms’ shareholders. Currently, all of the
resulting organizations offer competitive pricing tactics to create a superior environment for our ongoing
establishment. Some time ago, it was noted that a merger occurred, although some functions and technology
integration remained with the previous structure. In this paper, it has been discovered that merger and
acquisition deals have an impact on the firm’s value; in other words, we can view it as shareholders’
wealth or unit depending on the stock price after the announcement of merger and acquisition deals in
the short term. Furthermore, we focused on influencing variables on stock prices after the announcement
of merger and acquisition transactions, which is measured as a percentage change in the stock prices of
the listed resulting firms. Furthermore, this research is based on secondary data sources from reputable
organizations. It primarily uses the NSE database and website to evaluate announcements and stock
prices of the twenty-nine publicly traded companies. Markets respond to investors’ emotions and market
expertise. When acquirers have a strong market position, market capitalization rises in other segments.
However, it is declining due to a lack of supportive finances. To determine the impact of merger and
acquisition announcement deals on stock price changes, average abnormal return and cumulative average
abnormal return with the capital asset pricing model (CAPM) (CAPM reaction to changes) were used
to identify the acquiring company’s stock price reaction. We investigated its impact on the fluctuation
of share prices posted on stock exchanges using fractal interpolation functions. This is due to greater
investment by acquirer businesses in target companies as well as investor expectations for specific stock
market strongholds.

1 Introduction

India has a prominent position in the global economy
and is regarded as the world’s market leader in various
sectors of the Indian economy. Now, the country has
the capacity to boost its GDP in order to bridge the
gap between the Indian diaspora and a strong compet-
itive sector. Many firms are modernizing their opera-
tions in order to expand quickly. By redesigning their
operations, they imply reorganizing the firm, which
might occur through mergers and acquisitions. The
administration has taken several steps to strengthen our
economy and make it competitive in the global market,
see, for instance [26, 32, 33, 50].
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Despite the wealth of technical advantages, Indian
stock markets have struggled to develop a name among
national stocks. Products, solutions, and services for
stock and commodity exchanges, intermediary broker-
age houses, merchant banking operations, and financial
services in India and beyond are examples of software
products for the financial and capital markets. Because
of their national reach, corporations desire to be regis-
tered with a few stock exchanges that cover the cream
of the corporate sector in India. The Bombay Stock
Exchange (BSE) and National Stock Exchange (NSE)
have captured the majority of the stock markets. Com-
panies are utilizing all available resources to develop
their operations. By expanding their most important
lines of work, firms may boost their overall worth. Even
more, businesses make preparations for possible merg-
ers or acquisitions. M &As are focused on modifying a
company’s business or financial structure. Mergers and
acquisitions are extensive processes in which a firm con-
solidates its business activities and enhances its position
to accomplish corporate objectives, and synergies, and
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to remain a competitive organization [9, 16, 20, 21, 34,
35].

The principle of merger and acquisition was not gen-
erally understood in India till 1988. One of India’s ear-
liest business acquisitions or firm mergers happened in
1988. The volume is rising, with more than $100 billion
in transactions predicted in 2007.

Nowadays, fractals play an important role in the area
of finance. The importance of the fractal function in this
field has grown as a result of the large number of merg-
ers and acquisitions transactions that have occurred.

In 1986, Barnsley [6, 7] introduced continuous inter-
polation functions, called fractal interpolation functions
(FIFs) using the concept of iterated function systems
[29]. The calculus of bivariate FIFs is given in [13]. In
contrast to the classical approach, these functions pos-
sess a self-similarity nature on small scales and are not
essentially smooth. Due to advancements in its prop-
erties, this theory has gained appreciable attention in
mathematical modeling. Following that Navascués [39]
introduced α-fractal interpolation function on a real
compact interval. The fractal operator has been proven
an important entity in the fractal approximation theory.
Using this, many well-known classes of functions are
fractalized and used to approximate a non-smooth func-
tion. For example, fractal polynomials, fractal rational
functions, and fractal rational trigonometric functions
have been introduced via the fractal operator and stud-
ied some of their approximation aspects [1, 12, 37–40,
44, 45]. Results on the non-stationary version of FIFs
and other fractal domains can be seen in [2, 41, 42,
49, 52, 54, 55]. The fractal interpolation function has
numerous applications in real life and medical science
[22, 23, 56]. Finally, we encourage the reader to see the
books [4, 5] written by Banerjee et al. for some recent
developments and applications of fractal theory.

The term “fractal dimension” in Fractal Geometry is
an index for characterizing fractal patterns or sets by
quantifying their complexity as a ratio of the change
in detail to the change in scale. Fractal dimension may
also give information about the density and sparsity of
a set. Various fractal dimensions can be estimated theo-
retically and empirically. Fractal dimensions are used to
characterize a broad spectrum of objects varying from
the abstract to practical phenomena, including turbu-
lence, river networks, urban growth, human physiology,
medicine, and market trends, see, for instance, [4–7,
17, 19, 22–24, 56]. Jha and Verma [30] studied frac-
tal dimensional results of α-fractal function on vari-
ous function spaces. In this order, Chandra and Abbas
[11] estimated the fractal dimensions of linear FIFs
on convex-Lipschitz space and oscillation space. Sahu
and Priyadarshi [48] computed the box dimension of
the graphs of the harmonic functions on the Sierpiński
gasket. Verma and Sahu [55] introduced the notion of
bounded variation on the Sierpiński gasket. Verma et al.
gave fractal dimensional results of vector-valued func-
tions and showed a connection with fractional calculus
in [53]. In [53], they studied the fractal dimension of

complex-valued FIFs. Verma and Massopust [51] intro-
duced a new notion of dimension-preserving approxima-
tion for continuous functions and initiated the study of
it.

The remainder of the paper is structured as follows.
Section 2 contains the literature review on researches
of stock prices after mergers and acquisitions. Section 3
discusses the construction of FIFs and α-fractal func-
tions. Section 4 collects the data of stock price fluctua-
tions during mergers and acquisitions, and Sect. 5 con-
cerns our main study of fractal analysis with the help of
α-fractal functions. Lastly, Sect. 6 concludes the paper
with future directions.

2 Literature review

The Fama and French Three-Factor Model is an asset
pricing model that was created in 1992. The capi-
tal asset pricing model (CAPM) incorporates size and
value risk aspects into the market risk component. This
model considers the fact that value and small-cap com-
panies consistently outperform the market. By inte-
grating these two additional characteristics, the model
accounts for this outperformance proclivity. They used
the Fama-French three-factor and Carhart four-factor
models to account for long-run anomalous returns.
Hunter and Ali [28] examined the dollar-yen exchange
rate using two forms of the monetary model. Reddy
[46], on the other hand, defined growth strategies in
terms of organic and inorganic growth.

This study analyzed several research articles to give
the precise technique to be investigated, as well as a
detailed assessment of the main or minor aspects of the
element or component of market behavior. Ding et al.
[16] used the efficient market hypothesis to estimate
the short-run impact of a given event on a firm’s share-
holder value. Non-GAAP financial metrics, according
to Laurion [35], can assist investors to evaluate a com-
pany’s performance and worth. Although there are no
laws controlling non-GAAP profits per share (EPS),
corporations must exercise caution in how these fig-
ures are displayed. Larkin and Lyandres [34] discov-
ered that complementarity advantages from putting the
acquirer’s and target’s goods and technology under one
roof are less likely to result in inefficient mergers.

Our research makes an important contribution to the
academic literature and ought to be recognized more
widely. The graph analysis is based on the stock price of
the listed resultant firms on M &A, which is extensive,
up-to-date, and distinct from previous academic litera-
ture. Anwar et al. [3] examined operating performance,
Yeh and Hoshino [57] studied firm efficiency, controlling
conflict of interest, crude oil market, and the risk associ-
ated with the international exchange market. However,
Labban [9] focused on the business combination, but
few of the studies considered different aspect, i.e., inef-
ficient merger, accounting aspect of merger and acqui-
sitions, performance, and shareholders value, see [10,
27, 34–36, 57]. Comment and Schwert [15] examined
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the anti-takeover measures, and stock return volatility
[3], whereas Clarke et al. [14] emphasized shareholder
maximization. Elnahas et al. [18] concentrated on a spe-
cific reference linked to the influence of religion on M
&A activity. we concentrated on the fractal dimensional
model to check sensitivity.

Fractal interpolation is used to describe the fluctu-
ation pattern and its impact on shareholders’ wealth.
Few of the studies have examined the COVID-19, pan-
demic, and omicron using fractal function. In particu-
lar, Kavitha et al. [31], Pacurar [43] and Gowrisankar
et al. [17] have considered some applications of fractal
functions for modelling COVID-19 using fractal dimen-
sions. Our current study is motivated by these results.
So, we try to study stock prices with the help of FIFs
and fractal dimension.

3 Fractal functions

Consider a set of data points {(xi, yi) ∈ I × R :
i = 0, 1, 2, . . . , N} where I = [x0, xN ] ⊂ R and
x0 < x1 < . . . < xN . Define set In = [xn−1, xn]
and n ∈ {1, 2, . . . , N}, consider contraction homeomor-
phisms Ln : I → In such that

Ln(x0) = xn−1 and Ln(xN ) = xn, for n ∈ {1, 2, . . . , N}.

Again for n ∈ {1, 2, . . . , N}, consider continuous func-
tions Fn : I × R → R which are contraction in second
co-ordinate:

|Fn(x, y) − Fn(x, y∗)|< |αn||y − y∗|,

where −1 < αn < 1, (x, y), (x, y∗) ∈ I × R and satisfy
the join-up conditions:

Fn(x0, y0) = yn−1 and Fn(xN , yN ) = yn.

We call α = (α1, α2, . . . , αN ) as the vertical scaling
vector. Define functions Wn : I × R → I × R as

Wn(x, y) = (Ln(x), Fn(x, y)), for (x, y) ∈ I × R.

Therefore, {I × R : W1,W2, . . . ,WN} is an IFS. Using
Theorem 1 of [6], the IFS defined has a unique attractor
which is the graph of the continuous function h : I → R

satisfying the interpolation points is given by

h(x) = Fn(L−1
n (x), h(L−1

n (x))), for x

∈ In, n ∈ {1, 2, . . . , N},

i.e.,

h(Ln(x)) = Fn(x, h(x)), for x ∈ I.

Following the above work many authors defined frac-
tal interpolation functions on the various sets [1, 37,

47, 49, 52]. In this way, Navascués [40, 41] introduced
parametrized fractal interpolation functions with the
help of vector scale function (α1, α2, . . . , αN ) and a
base function, called α-fractal interpolation function
described ahead.

Now for n ∈ {1, 2, . . . , N}, the function Ln : I →
In and Fn : I × R → R mentioned above can be in
particular written as

Ln(x) = anx + bn, for x ∈ I,

Fn(x, y) = αny + f(Ln(x)) − αnb(x), for (x, y) ∈ I × R,

where an, bn ∈ R can be determined as Ln(x0) =
xn−1, Ln(xN ) = xn. The scaling vector α =
(α1, α2, . . . , αN ) such that maxn=1,2,...,N |αn|< 1 and
b : I → R is a continuous function called base function
which satisfies

b �= f, b(x0) = y0 and b(xN ) = yN .

Also f : I → R is the original function satisfying the
interpolation points, called germ function. Thus IFS
{I ×R : W1,W2, . . . ,WN} has a unique attractor given
by the graph of the continuous function fα

Δ,b : I → R

given by

fα
Δ,b(x) = f(x) + αn(fα

Δ,b − b)(L−1
n (x)),

for x ∈ In, n ∈ {1, 2, . . . , N}.

Therefore, for any partition Δ of the interval I =
[x0, xN ], scaling vector α = (α1, α2, . . . , αN ) and base
function b we get a FIF fα

Δ,b.

Note 3.1 [39] The above FIF fα
Δ,b (in short denoted

by fα) is called α-fractal function.

Definition 3.2 Let A be a non-empty bounded subset
of the metric space (X , d). The box dimension of A is
defined as

dimB A = lim
δ→0

log Nδ(A)
− log δ

,

where Nδ(A) denotes the smallest number of sets of
diameter at most δ that can cover A, provided the
limit exists. If this limit does not exist then the upper
and the lower box dimension, respectively, are defined
as

dimBA = lim sup
δ→0

log Nδ(A)
− log δ

,

dimBA = lim inf
δ→0

log Nδ(A)
− log δ

.

The following result is a special case of Theorem 3 in
[8] applied to Lipschitz functions.

Theorem 3.3 Let Δ = (x0, x1, . . . , xN ) be a parti-
tion of I = [x0, xN ] satisfying x0 < x1 < · · · < xN
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and let α = (α1, α2, . . . , αN ) ∈ (−1, 1)N . Assume that
f and b are Lipschitz functions defined on I with
b(x0) = f(x0) and b(xN ) = f(xN ). If the data points
{(xi, f(xi)) : i = 0, 1 . . . , N} are not collinear, then

dimB(Gr(fα
Δ,b)) =

{
D, if

∑N
i=1|αi| > 1;

1, otherwise,

where D is the unique positive solution of∑N
i=1|αi|aD−1

i = 1. Here, Gr(fα
Δ,b) denotes the

graph of fα
Δ,b.

Note 3.4 We denote the graph of a function f by
Gr(f ) throughout this paper.

4 Data description: fluctuation of stock
prices

Our goal is to comprehend the variation of stock prices
from a fractal perspective, which will be a better
approach to analyse the growth of the shareholder’s
fund. In this regard, we gathered data from the NSE
database in India over the previous three financial
years (2018–2019 to 2020–2021) to assess the impact on
shareholders’ wealth in relation to the resultant firms
and construct the α-fractal interpolation function fol-
lowing the procedure mentioned before. Number of pos-
itive cases at a difference of ten days starting from the
announcement date is taken as shown in a table. All
the data that is shown in the below table is gathered
from NSE database [25].

We examined data from 27 publicly traded firms over
30 days, 15 days before and 15 days after the merger.
In this study, every substantial movement in the stock
price of a certain firm is considered for analysing aver-
age abnormal return and cumulative average abnormal
return to determine any big response in a specific stock.
To compute the slope of the firms and NIFTY, the capi-
tal asset pricing model (CAPM) is employed. The equa-
tion is as follows:

σ2 =
N∑

i=1

(Rt − AR)2

N
,

where, Rt represents returns over time t,AR represents
the average return over time t (provided by Ri/N ), and
N represents the number of observations.

The Bank Fixed Deposit rate for the stated date or
period has been viewed as the risk-free return. In the
equation, the beta is derived using the formula Covari-
ance of stock and market/ Variance of market. The
change in stock price for the supplied periods is used to
determine the rate of return on stock . We computed the

projected rate of return by following the processes out-
lined above. We estimated AAR and CAR using antici-
pated return to examine the influence of stock price on
shareholder wealth in the short term.

According to the analysis, pre-merger AAR was pos-
itive for the majority of the days, however, post-merger
AAR was negative for the majority of the days, indi-
cating that the actual return was smaller than the pre-
dicted return.

5 Fractal analysis using α-fractal functions

As shown in Table 1, the data from 27 NSE-listed busi-
nesses was analysed to estimate the short-run stock
price reaction, which was taken into account for the
evaluation of M &A impact during the previous 3 years.
In this context, the volatility of stock prices before
and after the merger is assessed. As can be seen from
the AAR trend, it was somewhat negative prior to
the merger, but it first became positive post-merger,
resulting in a negative AAR only. If we compare the
mean of the company’s stock price before and after the
merger, we can observe a significant difference: before
the merger, the mean was negative on most days, but
after the merger, it was positive.

The germ function f is taken as

f1(x) =

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

5.84x − 0.2444 for 0 ≤ x < 0.1
−8.268x + 1.1664 for 0.1 ≤ x < 0.2
5.61x − 1.6092 for 0.2 ≤ x < 0.3
2.843x − 0.7791 for 0.3 ≤ x < 0.4
13.269x − 4.9495 for 0.4 ≤ x < 0.5
−10.55x + 6.96 for 0.5 ≤ x < 0.6

−9.622x + 6.4032 for 0.6 ≤ x < 0.7
1.805x − 1.5957 for 0.7 ≤ x < 0.8

−1.108x + 0.7347 for 0.8 ≤ x < 0.9
2.891x − 2.8644 for 0.9 ≤ x ≤ 1

.

We choose the base function as b1(x) = f1(x2).

f2(x) =

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

4.5940x + 0.6806 for 0 ≤ x < 0.1
−12.8780x + 2.4278 for 0.1 ≤ x < 0.2
1.5530x − 0.4584 for 0.2 ≤ x < 0.3

−18.2410x + 5.4798 for 0.3 ≤ x < 0.4
38.6860x − 17.2910 for 0.4 ≤ x < 0.5
13.4690x − 4.6825 for 0.5 ≤ x < 0.6

−20.2460x + 15.5465 for 0.6 ≤ x < 0.7
−4.5690x + 4.5726 for 0.7 ≤ x < 0.8
6.8060x − 4.5274 for 0.8 ≤ x < 0.9
4.5400x − 2.4880 for 0.9 ≤ x ≤ 1

.
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Table 1 Analysis of average abnormal return on stock prices pre- and post-merger and acquisitions

S. no. Event time xi y1(AAR) y2(Mean) y3(SE) y4(SD) y5(CAAR)

0 − 15 0 − 0.2444 0.6806 0.6594 3.4263 − 0.2444

1 − 14 0.03333 0.1528 0.8507 0.878 4.5624 − 0.0916

2 − 13 0.06666 0.4221 0.5531 1.0766 5.5941 0.3305

3 − 12 0.09999 0.3396 1.14 1.309 6.8015 0.6701

4 − 11 0.13332 0.0547 0.446 1.5405 8.0045 0.7248

5 − 10 0.16665 − 0.1188 0.3745 1.695 8.8075 0.6059

6 − 9 0.19998 − 0.4872 − 0.1478 1.7252 8.9644 0.1188

7 − 8 0.23331 0.4726 − 0.3057 1.9298 10.0273 0.5914

8 − 7 0.26664 0.3284 − 0.8962 2.094 10.8806 0.9197

9 − 6 0.29997 0.0738 0.0075 2.5477 13.2384 0.9936

10 − 5 0.33330 0.16 − 0.5964 2.7436 14.2563 1.1536

11 − 4 0.36663 − 0.0865 − 1.2044 2.7445 14.261 1.0671

12 − 3 0.39996 0.3581 − 1.8166 3.0035 15.6069 1.4252

13 − 2 0.43329 0.9321 − 0.1285 3.3549 17.4326 2.3573

14 − 1 0.46662 − 0.3057 1.1849 3.5953 18.6816 2.0516

15 0 0.49995 1.685 2.052 4.6201 24.0068 3.7367

16 1 0.53328 0.4621 2.4941 4.8075 24.9807 4.1988

17 2 0.56661 0.213 2.3404 4.772 24.7963 4.4118

18 3 0.59994 0.63 3.3989 4.9058 25.4911 5.0418

19 4 0.63327 − 0.3734 2.5184 5.0198 26.0837 4.6684

20 5 0.66660 − 0.2882 1.6998 5.0161 26.0646 4.3802

21 6 0.69993 − 0.3322 1.3743 4.8235 25.0638 4.0481

22 7 0.73326 − 0.172 0.5559 4.925 25.5913 3.8761

23 8 0.76659 0.0841 70.6361 5.0401 26.1891 3.9602

24 9 0.79992 − 0.1517 0.9174 4.964 25.7939 3.8085

25 10 0.83325 − 0.2163 1.3083 4.7821 24.8488 3.5922

26 11 0.86658 0.1368 1.0914 4.7619 24.7434 3.7291

27 12 0.89991 − 0.2625 1.598 4.5793 23.7949 3.4665

28 13 0.93324 − 0.5619 2.1947 4.4391 23.0663 2.9047

29 14 0.96657 0.4094 2.142 4.6207 24.0098 3.314

30 15 1.00000 0.0266 2.052 4.6201 24.0068 3.3406

Table 2 Analysis of
abnormal return on stock
prices pre and post M &A

S.no. Event time xi y1i(AAR) y2i(Mean) y3i(SE) y4i(SD) y5i(CAAR)

0 − 15 0 − 0.2444 0.6806 0.6594 3.4263 − 0.2444

1 − 12 0.1 0.3396 1.14 1.309 6.8015 0.6701

2 − 9 0.2 − 0.4872 − 0.1478 1.7252 8.9644 0.1188

3 − 6 0.3 0.0738 0.0075 2.5477 13.2384 0.9936

4 − 3 0.4 0.3581 − 1.8166 3.0035 15.6069 1.4252

5 0 0.5 1.685 2.052 4.6201 24.0068 3.7367

6 3 0.6 0.63 3.3989 4.9058 25.4911 5.0418

7 6 0.7 − 0.3322 1.3743 4.8235 25.0638 4.0481

8 9 0.8 − 0.1517 0.9174 4.964 25.7939 3.8085

9 12 0.9 − 0.2625 1.598 4.5793 23.7949 3.4665

10 15 1.0 0.0266 2.052 4.6201 24.0068 3.3406
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We consider the base function as b2(x) = f2(x2).

f3(x) =

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

6.496x + 0.6594 for 0 ≤ x < 0.1
4.162x + 0.8928 for 0.1 ≤ x < 0.2
8.225x + 0.0802 for 0.2 ≤ x < 0.3
4.558x + 1.1803 for 0.3 ≤ x < 0.4
16.166x − 3.4629 for 0.4 ≤ x < 0.5
2.857x + 3.1916 for 0.5 ≤ x < 0.6

−0.823x + 5.3996 for 0.6 ≤ x < 0.7
1.405x + 3.84 for 0.7 ≤ x < 0.8

−3.847x + 8.0416 for 0.8 ≤ x < 0.9
0.408x + 4.2121 for 0.9 ≤ x ≤ 1

.

We select the base function as b3(x) = f3(x2).

f4(x) =

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

33.752x + 3.4263 for 0 ≤ x < 0.1
21.629x + 4.6386 for 0.1 ≤ x < 0.2
42.74x + 0.4164 for 0.2 ≤ x < 0.3
23.685x + 6.1329 for 0.3 ≤ x < 0.4
83.999x − 17.9927 for 0.4 ≤ x < 0.5
14.843x + 16.5853 for 0.5 ≤ x < 0.6
−4.273x + 28.0549 for 0.6 ≤ x < 0.7
7.301x + 19.9531 for 0.7 ≤ x < 0.8

−19.99x + 41.7859 for 0.8 ≤ x < 0.9
2.119x + 21.8878 for 0.9 ≤ x ≤ 1

.

We take the base function as b4(x) = f4(x2).

f5(x) =

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

9.145x − 0.2444 for 0 ≤ x < 0.1
−5.513x + 1.2214 for 0.1 ≤ x < 0.2
8.748x − 1.6308 for 0.2 ≤ x < 0.3
4.316x − 0.3012 for 0.3 ≤ x < 0.4
23.115x − 7.8208 for 0.4 ≤ x < 0.5
13.051x − 2.7888 for 0.5 ≤ x < 0.6
−9.937x + 11.004 for 0.6 ≤ x < 0.7
−2.396x + 5.7253 for 0.7 ≤ x < 0.8
−3.42x + 6.5445 for 0.8 ≤ x < 0.9
−1.259x + 4.5996 for 0.9 ≤ x ≤ 1

.

We choose the base function as b5(x) = f5(x2).
Let us note the following:

• All functions fi and bi are Lipschitz functions for each
i = 1, 2, . . . , 5.

• The data sets {(xi, yki) : i = 0, 1, 2, . . . , N} are not
collinear for each k = 1, 2, . . . , 5.

In view of the above, we can apply Theorem 3.3 to com-
pute fractal dimension of the graphs of the α-fractal
functions associated with these data sets and consid-
ered functions to analyze fluctuation in stock prices of
selected listed Indian resulting companies after mergers
and acquisitions.

Since ai = 0.1 and αi = 0.3, that is,
∑10

i=1 0.3 = 3 >
1, we have

10∑

i=1

0.3
( 1

10

)D−1

= 1 ⇒ 3
( 1

10

)D−1

= 1 ⇒ 10D−1 = 3.

After taking logs on both sides, we get

D = 1 + log 3,

which is the fractal dimension of the graph of α-
fractal function associated with the average abnormal
return (AAR) and cumulative average abnormal return
(CAAR) accordingly. Considering the above fractal
function, we put the statistical result into the graph
function and accordingly summarized the results and
interpretation of shareholders’ wealth and stock price
variations. Further, stock price influences market capi-
talization, sometimes, we can see that the value of the
firm itself describes the position of the vitality with
a dimension of the particular stock price. Whenever
we use to estimate the interpolation based on actual
changes that occurred and further implementation of
the same through statistical results. Our results show
that, αi = 0.3,αi = 0.5 in respect of AAR, Mean, SE,
SD and CAAR variables respectively.

Figure 1 depicts how the average abnormal return
(AAR) swings with alpha = 0.3, indicating that it plays
a significant role in understanding the dimension of the
stock price at different levels to decode short- and long-
term stability and the risk linked to it. However, it also
aids in the synthesis of risk in alpha depending on mar-
ket volatility.

Figure 2 displays how the average abnormal return
(AAR) swings with alpha = 0.5, suggesting that it is
important in comprehending the dimension of the stock
price at different levels to interpret short- and long-
term stability and the risk associated with it. However
depending on market volatility, it also contributes to
the formulation of risk in alpha.

Fig. 1 fα at α = 0.3, dimB(Gr(fα)) = 1 + log 3 ≈ 1.47712
(AAR)
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Fig. 2 fα at α = 0.5, dimB(Gr(fα)) = 1 + log 5 ≈ 1.69897
(AAR)

Fig. 3 fα at α = 0.3, dimB(Gr(fα)) = 1 + log 3 ≈ 1.47712
(Mean)

Figure 3 demonstrates how the mean swings with
alpha = 0.3, suggesting that it is important in com-
prehending the dimension of the stock price at different
levels to interpret short- and long-term stability and the
risk associated with it. However, depending on market
volatility, it also helps in the synthesis of risk in alpha.

Figure 4 illustrates how the mean swings with alpha
= 0.5, suggesting that it plays a vital role in compre-
hending the dimension of the stock price at different
levels to interpret short- and long-term stability and
the risk associated with it. However, it also assists in
the synthesis of risk in alpha based on market volatility.

Figure 5 represents the standard error of the result
computed through regression which denotes the accu-
racy of the sample distribution. At alpha 0.3 associated
with risk shows how the fluctuation of population from

sample based on market capitalisation. That’s why the
graph is showing an upward increasing trend.

The standard error of the result that was computed
by regression can be found in Fig. 6. This error gives
an indication of how accurate the sample distribution
is. The volatility of the population based on the sample
size is shown to be connected with risk at a level of
alpha 0.5. Because of this, the graph displays a trend
that is going in an upward and growing direction.

Figure 7 shows the standard deviation of the result
computed considering 27 NSE-listed companies. The
SD reflects that the listed companies’ prices deviated
during the merger and acquisition deals announcement.
The prices of the companies are exhibiting a trend
toward growth just before the announcement of the
merger and acquisition. On the other hand, following

Fig. 4 fα at α = 0.5, dimB(Gr(fα)) = 1 + log 5 ≈ 1.69897
(Mean)

Fig. 5 fα at α = 0.3, dimB(Gr(fα)) = 1 + log 3 ≈ 1.47712
(SE)
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Fig. 6 fα at α = 0.5, dimB(Gr(fα)) = 1 + log 5 ≈
1.69897(SE)

Fig. 7 fα at α = 0.3, dimB(Gr(fα)) = 1 + log 3 ≈
1.47712(SD)

the news, the price appears to be stable before demon-
strating a declining tendency.

Figure 8 consists standard deviation based on the
event study of resulting companies’. At alpha = 0.5
associated with the deviation between the prices of
resulting companies during the merger and acquisition
deals announcement. Before the merger and acquisition
announcement the prices of the companies’ are showing
an increasing trend. However, post-announcement the
price seems to be consistent.

The cumulative average abnormal return (CAAR) of
the stock price is shown at alpha =0.3 in Fig. 9. Prior to
the announcement of the merger and acquisition, there
is a trend toward an increase in the price of the stock.
However, following the news of mergers and acquisi-
tions, stock prices have been shooting through the roof,
which demonstrates a significant upward tendency. We

can clearly see these results due to the help of the frac-
tal dimension graph model.

The cumulative average abnormal return (CAAR) of
the stock prices with an alpha value of 0.5 is depicted in
Fig. 10. In comparison to the time after the announce-
ment, the level of volatility is significantly lower before
the day of the announcement. When we look at Fig. 10,
we can see very clearly that the stock CAAR ranges
from −0.5 to 5 before the announcement date. Despite
the fact that post-announcement CAAR values range
anywhere from 2.5 to 7.

Fractal dimension is used to describe the stock prices
fluctuation with different perspectives. With the help
of interpolation at different scales and time we have
identified the effect of stock price pre and post-merger
and acquisition announcement. This methodology has
been exclusively used to understand the effect of stock

Fig. 8 fα at α = 0.5, dimB(Gr(fα)) = 1 + log 5 ≈
1.69897(SD)

Fig. 9 fα at α = 0.3, dimB(Gr(fα)) = 1 + log 3 ≈
1.47712(CAAR)
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Fig. 10 fα at α = 0.5, dimB(Gr(fα)) = 1+log 5 ≈ 1.69897
(CAAR)

price of the companies on 30 days event study using
various factors at α = 0.3 and 0.5.

6 Conclusion

In the short run, the resulting firms have a benefi-
cial influence on share prices; nonetheless, the majority
of the companies have failed to meet their pre-M &A
targets. Even yet, mergers and acquisitions have fared
well due to the future expansion of acquiring firms. It
was discovered that investor prospective thinking about
hope in the acquiring firms was a significant element in
increasing the share price of the merging companies.

This study will assist in understanding the usage
of fractals in financial modelling for future aspects of
study based on industry and specific firm with unique
assumptions to build strategy for merger and acquisi-
tion transactions before execution.
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