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THIS LETTER IS SPECIALY FOR YOU

My dear reader/member,

Greetings of the Day !

| am inclined to write this letter to you on behalf of our EDITORIAL BOARD /
EDITORIAL ADVISORY BOARD to express our thanks for your whole hearted support for
bringing out SV issue regularly and successfully.

These are definitely very hard and unassuming days and it becomes very difficult
to pull on further due to economic conditions. As you already know, we send FREE PRINTED
COPY of each issue to our members / readers as per our mailing list. Out of 400/500,
print copies, hardly there remains 10/20 copies as stock. We send copies to our contributors,
donors and few copies as complementary copies. Day by day, compose, printing and postal
expenses are increasing. At this stage, each issue of the journal with 70/100 pages has
a total cost of about Rs. 25000/- for each issue. We also send official certificates to our
contributors with offprints for their papers.

We have a mailing list which needs to be updated. Hence, | propose the following
to all our readers.

(1) We definitely need your academic, as well as financial support for our works ahead.

(2) From January 2021, we shall stop the practice of sending printed copies to all
readers.

(3) Of course, we shall mail digital copy to you all and also send hard copy to our
contributors with certificate.

(4) Updataion procedure is very badly needed, then and then only we shall be able
to send digital copy. Hence | propose the following.

(4.1) Please send us the following details at your earliest to update our data.
(A) Full name, (B) Residential address, (C) Whatsapp mobile number (D) Email ID
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(4.2)

(4.3)

(4.4)

(5)

(6)

Please note that From January 2021, we shall send Digital copy only to all those
who have given us the above information.

Even if you might have sent your above details earlier, please send it again to
update the work.

Please furnish the above details Latest by 20 March 2021. Otherwise all our
communication can stop immediately.

You can supply this information to any one of the following persons by sending
SMS/email..

Send SMS/email To:

(A) Dr. Jayesh R. Purohit, M : 9909900799, email : drjayesh.purohit@gmail.com
(B) Dr. Ashwin J. Patel, M : 9426353032, email: ashwinjpatel@gmail.com

(C) Dr. Sanjay G. Raval, M : 9408867715, email : drsgraval@gmail.com

| am sure that you will treat this matter as urgent and give priority to send details
eventhough in your busy schedule.

This will help us to update our data and serve you better.

We want to bring out 4 issues from year 2021 (instead of two issues as now).
Of course, this only depends upon our circumstances ahead.

With love and warm regards.

Yours sincerely,
Sd/-

Dr. B. B. Jani

(CE, SV Jornal)

THIS LETTER IS A GENTLE AND
ALSO LAST REMINDER TO YOU.
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EDITORIAL

EXCELLENCE IS THE GRADUAL RESULT OF
ALWAYS STRIVING TO DO BETTER.

We are extremely happy to present this issue (NSV 16, December 2020) to our readers.

Incidently Sankhya Vignan journal complete 16 years since its inception of New Series
Volume (NSV). We express our sincere thnaks to all our contributors, evaluaters, readers and
well wishers for their continuous and consistent support which has helped us to achieve our
goal.

This issue contains a special letter for our readers, one article, three research articles,
one review article, one SV news letter and Readers forum as usual. Details about it can
be found in the contents. Editorial Board deeply mourns the sudden demise of our joint
editor Prin A. M. Patel. A special supplement of tributes to him is presented as
ABHIVANDANA in this issue.

We are highly indebted to our following referees who have spared no nerves for evaluation
of the articles / papers submitted fo this issue. (Names of referees are given one by one in
the order of their appearance.)

(1) Shailesh Teredesai (2) M. N. Patel
(3) R. G. Bhatt (4) H. M. Dixit
(5) Pinakin R. Jani (6) Sanjay G. Raval

As you know, we have our website www.sankhyavignan.org where you can give your
feedback and suggestions.

We express our sincere thanks to Shree Ashish Bhatt for webstie, Shree Dinesh Darji
for DTP work and Shree Mehul Shah for printing work.

Digital copy of this issue will be sent to all our readers whose emial ID/Whatsapp No.
are registered with us. Printed copy may follow soon. Our contributors will get offprints of
their published articles along with the printed copy and certificate.

WISH YOU GOOD HEALTH, FURTHER PROGRESS AND PROSPERITY.

Our greetings and best wishes for the coming new year 2021.

AHMEDABAD EDITORIAL BOARD

Date : 31/12/2020

NOTE : Members of editorial board are in no way concerened with
the views, opinions or ideas expressed in this issue. Authenticity
responsibility lies solely with the persons presenting them.
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ARTICLE

ARTIFICIAL INTELLIGENCE (Al) : NEED OF THE TIME

Jayesh R. Purohit

ABSTRACT

Artificial intelligence (AIl) refers to the simulation of human intelligence in
machines that are programmed to think like humans and mimic their actions. The
term may also be applied to any machine that exhibits traits associated with a human
mind such as learning and problem-solving. The ideal characteristic of artificial
intelligence is its ability to rationalize and take actions that have the best chance
of achieving a specific goal.

KEY WORDS

Intelligence, Machine learning, Speech recognition
ARTIFICIAL INTELLIGENCE (AI)

Artificial Intelligence (Al) is the branch of computer sciences that emphasizes
the development of intelligence machines, thinking and working like humans. For
example, speech recognition, problem-solving, learning and planning.

Today, Artificial Intelligence is a very popular subject that is widely discussed
in the technology and business circles. Many experts and industry analysts argue that
Al or machine learning is the future — but if we look around, we are convinced
that it’s not the future — it is the present.

With the advancement in technology, we are already connected to Al in one
way or the other — whether it is Siri, Watson or Alexa. Yes, the technology is in
its initial phase and more and more companies are investing resources in machine
learning, indicating a robust growth in Al products and apps in the near future.

*  MANTRA Consultants, Ahmedabad.
E: drjayesh.purohit@gmail.com, M : +91 99099 00799
(rcd. Nov 2020/ rvd. Dec 2020)
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UNDERSTANDING ARTIFICIAL INTELLIGENCE

When most people hear the term artificial intelligence, the first thing they usually
think of is robots. That’s because big-budget films and novels weave stories about
human-like machines that wreak havoc on Earth. But nothing could be further from
the truth. Artificial intelligence is based on the principle that human intelligence can
be defined in a way that a machine can easily mimic it and execute tasks, from the
simplest to those that are even more complex. The goals of artificial intelligence
include learning, reasoning and perception.

As technology advances, previous benchmarks that defined artificial intelligence
become outdated. For example, machines that calculate basic functions or recognize
text through optimal character recognition are no longer considered to embody artificial
intelligence, since this function is now taken for granted as an inherent computer
function. Al is continuously evolving to benefit many different industries.

Machines are wired using a cross-disciplinary approach based in mathematics,
computer science, linguistics, psychology and more. Algorithms often play a very
important part in the structure of artificial intelligence, where simple algorithms are
used in simple applications, while more complex ones help frame strong artificial
intelligence.

APPLICATIONS OF ARTIFICIAL INTELLIGENCE

The applications for artificial intelligence are endless. The technology can be
applied to many different sectors and industries. Al is being tested and used in the
healthcare industry for dosing drugs and different treatment in patients and for surgical
procedures in the operating room.

Other examples of machines with artificial intelligence include computers that
play chess and self-driving cars. Each of these machines must weigh the consequences
of any action they take, as each action will impact the end result. In chess, the end
result is winning the game. For self-driving cars, the computer system must account
for all external data and compute it to act in a way that prevents a collision.

Artificial intelligence also has applications in the financial industry, where it
is used to detect and flag activity in banking and finance such as unusual debit card
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usage and large account deposits—all of which help a bank’s fraud department.

Applications for Al are also being used to help streamline and make trading easier.

This is done by making supply, demand, and pricing of securities easier to estimate.
The following statistics will give you an idea of growth!

» In 2014, more than $300 million was invested in Al start-ups, showing an

increase of 300%, compared to the previous year (Bloomberg)

A\

By 2018, 6 billion connected devices will proactively ask for support. (Gartner)

A\

By the end of 2018, “customer digital assistants” will recognize customers by
face and voice across channels and partners (Gartner)
»  Artificial intelligence will replace 16% of American jobs by the end of the decade

(Forrester)

»  15% of Apple phone owners’ users use Siri’s voice recognition capabilities.

(BGR)

Unlike general perception, artificial intelligence i1s not limited to just IT or
technology industry; instead, it is being extensively used in other areas such as medical,
business, education, law and manufacturing.

In the following, we are listing down 9 (nine) very intelligent Al solutions; that
we are using today, marketing machine learning as a present thing — not the future.
1. SIRI

Siri is one of the most popular personal assistant offered by Apple in iPhone
and iPad. The friendly female voice-activated assistant interacts with the user on a
daily routine. She assists us to find information, get directions, send messages, make
voice calls, open applications and add events to the calendar. Siri uses machine-
learning technology in order to get smarter and capable-to-understand natural language
questions and requests. It is surely one of the most iconic examples of machine learning
abilities of gadgets.

2. TESLA

Not only smartphones but automobiles are also shifting towards Artificial
Intelligence. Tesla is something you are missing if you are a car geek. This is one
of the best automobiles available until now. The car has not only been able to achieve
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many accolades but also features like self-driving, predictive capabilities and absolute
technological innovation. If you are a technology geek and dreamt of owning a car
like shown in Hollywood movies, Tesla is one you need in your garage. The car
1s getting smarter day by day through over the air updates.
3. COGITO

Cogito originally co-founded by Dr Sandy and Joshua is one of the best examples
of the behavioural version to improve the intelligence of customer support represen-
tatives, currently on the market. The company is a synthesis of machine learning and
behavioural science to enhance customer collaboration for phone professionals. Cogito
is applicable on millions of voice calls that take place on a daily basis. The Al solution
analyzes the human voice and provides real-time guidance to enhance behaviour.
4. NETFLIX

Netflix needs no introduction — it is a widely popular content-on-demand service
that uses predictive technology to offer recommendations on the basis of consumers’
reaction, interests, choices and behaviour. The technology examines from a number
of records to recommend movies based on your previous liking and reactions. It is
turning more intelligent with each passing year. The only the drawback of this
technology is that small movie go unnoticed while big films grow and propagate
on the platform. But, it is still improving and learning to be more intelligent.
5. PANDORA

Pandora is one of the most popular and highly demanded tech solutions that
exist. It is also called the DNA of music. Depending on 400 musical characteristics,
the team of expert musicians individually analyzes the song. The system is also good
at recommending the track record for recommending songs that would never get
noticed, despite people’s liking.
6. NEST (GOOGLE)

Nest was one of the most famous and successful artificial intelligence start-
ups and it was acquired by Google in 2014 for $3.2 billion. The Nest Learning
Thermostat uses behavioural algorithms to save energy based on your behaviour and

schedule. It employs a very intelligent machine learning process that learns the
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temperature you like and programs itself in about a week. Moreover, it will
automatically turn off to save energy, if nobody is at home. In fact, it is a combination
of both — artificial intelligence as well as Bluetooth low-energy because some
components of this solution will use BLE services and solutions.
7. BOXEVER

Boxever is a company that heavily relies on machine learning to enhance the
customer experience in the travel industry and conveys micro-moments or experiences
that can please the customers. Boxever significantly improves customer engagement
through machine learning and Artificial Intelligence to rule the playing field, helping
customers to find new ways and make memorable journeys.
8. FLYING DRONES

The flying drones are already shipping products to customer’s home — though
on a test mode. They indicate a powerful machine learning system that can translate
the environment into a 3D model through sensors and video cameras. The sensors
and cameras are able to notice the position of the drones in the room by attaching
them to the ceiling. Trajectory generation algorithm guides the drone on how and
where to move. Using a Wi-Fi system, we can control the drones and use them for
specific purposes — product delivery, video-making, or news reporting.
9. ECHO

Echo was launched by Amazon, which is getting smarter and adding new features.
It is a revolutionary product that can help you to search the web for information,
schedule appointments, shop, control lights, switches, thermostats, answers questions,
reads audiobooks, reports traffic and weather, gives info on local businesses, provides
sports scores and schedules, and more using the Alexa Voice Service.
KEY TAKEAWAYS

o Artificial intelligence refers to the simulation of human intelligence in machines.
o The goals of artificial intelligence include learning, reasoning and perception.
o Al 1s being used across different industries including finance and healthcare.
o Weak Al tends to be simple and single-task oriented, while strong Al carries

on tasks that are more complex and human-like.
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CATEGORIZATION OF ARTIFICIAL INTELLIGENCE

Artificial intelligence can be divided into two different categories: weak and
strong. Weak artificial intelligence embodies a system designed to carry out one
particular job. Weak Al systems include video games such as the chess example from
above and personal assistants such as Amazon’s Alexa and Apple’s Siri. You ask the
assistant a question, it answers it for you.

Strong artificial intelligence systems are systems that carry on the tasks
considered to be human-like. These tend to be more complex and complicated systems.
They are programmed to handle situations in which they may be required to problem
solve without having a person intervene. These kinds of systems can be found in
applications like self-driving cars or in hospital operating rooms.

SPECIAL CONSIDERATIONS

Since its beginning, artificial intelligence has come under scrutiny from scientists
and the public alike. One common theme is the idea that machines will become so
highly developed that humans will not be able to keep up and they will take off
on their own, redesigning themselves at an exponential rate.

Another is that machines can hack into people’s privacy and even be weaponized.
Other arguments debate the ethics of artificial intelligence and whether intelligent
systems such as robots should be treated with the same rights as humans.

Self-driving cars have been fairly controversial as their machines tend to be
designed for the lowest possible risk and the least casualties. If presented with a
scenario of colliding with one person or another at the same time, these cars would
calculate the option that would cause the least amount of damage.

Another contentious issue many people have with artificial intelligence is how
it may affect human employment. With many industries looking to automate certain
jobs through the use of intelligent machinery, there is a concern that people would
be pushed out of the workforce. Self-driving cars may remove the need for taxis
and car-share programs, while manufacturers may easily replace human labour with
machines, making people’s skills more obsolete.

CONCLUSION

Artificial Intelligence is gaining popularity at a quicker pace; influencing the
way we live, interact, and improve customer experience. There is much more to come
in the coming years with more improvements, development and governance.
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RESEARCH ARTICLE

EFFICIENT ESTIMATION OF PROPORTION OF DROUGHT BY USING
GAMMA MODEL

SHILPA KHARE"®

ABSTRACT

The drought and non-drought situations in some regions have been modeled
by the two parameter gamma density and its parameters have been estimated by
the method of moments, method of maximum likelthood and the mixture method.
Here by simulation study we conjecture that all the estimators are consistent. Moreover,
the mixture method scores over the Method of Moments. We recommend the use
of Mixture estimators because they are easy to handle and are equally efficient as
Maximum Likelihood Estimators. Lastly an example of drought data from the
state of Maharashtra has been given.
KEY WORDS

Maximum likelithood estimators, Mixture estimators, Generalised variance,
drought & non-drought periods.
1. INTRODUCTION

The gamma and beta distributions are used when the underlying data is non-
normal. Drought modeling in hydrology is an area where gamma and beta variables
are associated . Let X & Y be random variables representing drought duration
(Insufficient rain) and non-drought duration respectively. Drought or insufficient
rain has been defined as less than 75 % of the total rainfall in that region. This
paper derives the estimators of the parameters a ,b and A by the Method of moments,

*  Assistant Professor, Maharshi Dayanand College of Arts, Science and Commerce,
Mumbai. Part of this work was presented at the International Conference on ‘Recent
Advances In Statistics’, organized by the Department of Statistics, University of Mumbai,
from June 27-29, 2016. email : khareshilpall@rediffmail.com, M : 9920673941
(rcd. Nov.’20/rvd. Nov.’20)
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Method of maximum likelihood and Mixture method as proposed by Read (1981).

2. METHOD OF MOMENTS

The variables X and Y follow the Gamma density with parameters (a A) and

(b A) respectively. For estimating the parameters a, b and A we consider the following

transformation of the variables X and Y :

Let U=X and V=—r

x+y 2

Therefore U ~ G( a, A ) and V = Proportion of drought duration follows Beta

(a,b). Though X and Y are independent but U and V happen to be associated.
The joint probability density function of the transformed variables is —

L A+b—1  —(E+h]) I:l_!”h—'_

I e

.
—

- - v s 0 <u <e, 0<v<l

Hence E(u)= a A

0

E(v)=

at+b

Azia+l)

atb+1l

E(uv) =

Let CL: = P :a,:; C: - ﬁZE 1'1'; CEZ ﬁZE i

m

m m

Hence the moment estimators of a,b and A are ;

Coll—Coh

&= o1 T C: (say) ,
. B & L C(1-C.)
A=T e and b= e

Now we show that & 5 and i are asymptotically unbiased.

2.1)

2.2)

(2.3)

(2.4)

(2.5)

Theorem 2.1- The estimates of the parameters & b and i are asymptotically

unbiased.
Letw, =X u, W, = ETv, Wy= Xl u,v,
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Then a= f(w,, W, W;), Assume E(W,)=a,, E(W,) = a,, E(W;)=a,.

Expanding

G= f(w,, Wy, w,) =

(W —exy)

a by using Taylor series

ar
dW2

Therefore &

W, =0y MW, =0, W, =g

W, (Wy—W, )

T WL W, —nW

we get

f(ery, ay az)H(Wy-a, )

Wy =t ) s

8r
dwi

Wy =0y My = 00, Wy =0y

8r

W, = oo, MW, =0, W, =y

Taking expectation on both sides and substituting the values of W, W, and W}

we get,

E(6) = E(

Wa
WL W, —niv;,

[

Wo (W, —W,)

nd

-) + O(n)

L,"i_—':.

2. & ; O+1
BTN

i b+l
a aAla+o+ I—]_

a+b alia+z)
—ab
la+blia+y)

— -5 + O(n)

la+blia+x)

Hence E(a) %= a.

Similarly we can obtain asymptotic unbiased estimators of 5 and i

~ Ce(l—Chh o
— . > Where C.=a
Substituting for @ we get b = — -~
Wy Wa W,
- e Wy
Therefore b = WalWs_
n Wy

+ O(n)

1—C,—Co +6,C,

1

15
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1 a+b+1 y ab

a+1 '|2+El':|:|+'_|:I

L~}
Il

[l

E(5 )

Hence we obtain E(b) 2= b

Now j. = =
r1_ 1 "[.1.": r.1_.'__ 4
s e
= o)
. b
@
o a+bl{a+y
Therefore E(}EJ B =
a+blia+1)

Hence E(i) = &

-b
la+bl{a+zr)

—nt

la+1) {a+bi

—— _+ O(n)

(a+1) (a+bi

3. METHOD OF MAXIMUM LIKELIHOOD
The likelihood function of the variables ( w15, ... ttyy, vy, v ... v,,) IS glVeN as

follows:

L(ab, NU,V) =

i

[T 1,51y, ~140) (1 _pyp=lp sy =nlatB) (ogy=n oy ~n 3.1)
The maximum likelihood equations are obtained as :

2% logu, —nlogh —ny(a ) =0 (3.2)
—37 log v +X™, log(1 — v,)- nlogh —ny(b)=0 (3.3)

L epy nlatby
FE Zl "'i_ a - 0

(3.4)

Writing t,(a,b) and t,(ab) for the left hand side of the equation (3.2) & (3.3)

and expanding by Taylor series around (a,, b,) we get
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t,(ab) = ty(agby) + Aat,_(a, by) + Abt,,(ag by) + ... (3.5)

t.(ab) =t,(ayby) + Aat, _(agh,) + Abt,_ (agh,) + ... (3.6)

Hence Aa = a* - a, ; Ab = b* - b,

t. (agh,) and t,, (ayb,) denote the first partial derivatives of ¢, (i= 1,2) with
respect to a and b evaluated at (a,b,) where ;

t,, =-nya); ¢,=0;¢t,_=0; t,,=-ny (b)and 1 (a) and ¢ (b) are
digamma functions of a and b

The solutions of the two simultaneous equations obtained by equating left

hand side of equations (3.5) and (3.6) to zero will yield corrections Aa and Ab
such that one might expect a* = a, + aAa and b*= b,tAb to be improved
approximations to the required roots of a & b. We choose the initial solutions a,,

b, to be consistent estimators. Hence the moment estimator can be used as a trial
solution.

a:
Lf
s

Solving equation (3.4) we get i =215 (3.7)

n(d+b)
4. MIXTURE ESTIMATORS

Although maximum likelihood estimates are efficient, they are often very hard
to find. Read (1981) proposed the mixture method, which avoids the difficulty of
complicated equations. According to Read replacement of some, but not all of the
equations in the system of likelihood makes it more manageable. It is difficult to
solve the equations (3.2), (3.3) and (3.4). Hence by using the method given by Reed
(1981) we consider two estimators for the parameters a and b from moments and
the estimator for A from the likelihood equation. The Mixture estimators for the
three parameters are therefore as given below :

Coll—Cyh

fet From equation (2.5)

a =
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i Coll—Co

b= —o From equation (2.5)
A= %"— From equation (3.7)

5. NUMERICAL STUDY

In order to have an idea of the determinant of the variance covariance matrix
of (45,4 ) an sampling experiment was performed. The simulation study has been
done using the R software. Since the study involves three parameters a b and A
, the variance covariance matrix of the estimates of the parameters has been calculated
and the determinant of the same for the three methods discussed has been evaluated.

The simulation study was executed for different combinations of the parameters
(a ,A) and (b, A) such as (2,5) and (3,5) , (5,7) and (8,7), (2,6) and (7,6), ( 3,8)and
(5,8) with sample size n =10(10)40 respectively. The generalized variance by the three
methods has been presented in the tables 5.1-5.4, which summarize the results on
one thousand samples of each experiment.

Here , we conjecture that all estimators are consistent. For the generalised
Mixture method is better than the
comparision with the method of Maximum Likelihood the difference is not significant.

variance, the Method of moments, but in
Mixture estimators are recommended for easy handling and equal efficiency as the
Maximum Likelihood estimates.

RESULTS OF SIMULATION STUDY -

The following are the results obtained for: 1) X~G(2,5) and Y~(3,5)

Table 5.1
Sample Size (n) Det(MM) Det(MLE) Det(MIX)
10 0.5341 0.1918 0.3215
20 0.00715 0.00268 0.0058
30 0.00059 0.00025 0.000484
40 8.653¢e(-05) 3.612e(-05) 6.8704¢(-05)
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2) X~G(5,7) and Y~(8,7)

Table 5.2
Sample Size (n) Det(MM) Det(MLE) Det(MIX)
10 2.6268 0.0285 0.0339
20 0.0119 0.00797 0.0106
30 0.00185 0.00125 0.00166
40 0.00067 0.00045 0.00061
3) X~G(2,6) and Y~(7.,6)
Table 5.3
Sample Size (n) Det(MM) Det(MLE) Det(MIX)
10 0.9284 0.5334 0.7255
20 0.00492 0.00260 0.00413
30 0.000662 0.000349 0.000545
40 0.000139 7.6427¢(-05) 0.0001156
4) X~G(3,8) and Y~(5,8)
Table 5.4
Sample Size (n) Det(MM) Det(MLE) Det(MIX)
10 0.5786 0.0471 0.0605
20 0.0648 0.0129 0.0167
30 0.00040 0.00023 0.00034
40 9.629¢(-05) 5.1390e(-05) 8.2116e(-05)

6. Application -Example of Drought Data

The rainfall statistics for the state of Maharashtra was obtained from
The figures revealed the division wise rain for the state

www.data.gov.in .
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between 1951-2014 for the monsoon period from June to September in each
year.

Insufficient Rain or drought is considered to have occurred when the division
receives less than 75 % of the standard rainfall for that division.

Let X represent the period in years of insufficient rain or drought and Y
denote the period in years of sufficient rainfall.

The following figures represent 75% of the standard rainfall (in mm ) for the
respective regions.

Konkan & Goa- 2254mm ; Madhya Maharashtra — 676mm
Marathwada — 662mm ; Vidharbha — 776mm
Therefore 75 % of the average standard rainfall for the state is 1092mm.
Consider the following Indicator function :
I = 0 if sufficient rain occurs
= 1 if insufficient rain occurs

Hence X and Y are computed as the sum of all zero and one obtained for a
particular period. For example for 1951-1954 the average rainfall for each year is
compared with 75 % of the average standard rainfall 1092 mm. Thereby (X,Y)
have been obtained as (1,3). Similarly the average rainfall for each year in 1961-
1964 has been compared with the standard and (X Y) have been obtained as (0,5).
(1,3 )& (0,5) indicate that in the span of time drought occurred for 1 and 0 years
respectively. The calculations for (X,Y)are shown in Table 6.3 below.
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Table 6.1 Year :

1951-1954

Division

Year Average Rainfall

KOKAN & GOA

MADHYA MAHARASHTRA

MARATHWADA

VIDARBHA

1951 1155.75

KOKAN & GOA

MADHYA MAHARASHTRA

MARATHWADA

VIDARBHA

1952 1034.275

KOKAN & GOA

MADHYA MAHARASHTRA

MARATHWADA

VIDARBHA

1953 1441.475

KOKAN & GOA

MADHYA MAHARASHTRA

MARATHWADA

VIDARBHA

1954 1639

Table 6.2 Year :

1960-1964

Division

Year Average Rainfall

KOKAN & GOA

MADHYA MAHARASHTRA

MARATHWADA

VIDARBHA

1960 1274.2

KOKAN & GOA

MADHYA MAHARASHTRA

MARATHWADA

VIDARBHA

1961 1544.525

KOKAN & GOA

MADHYA MAHARASHTRA

MARATHWADA

VIDARBHA

1962
1386.95

KOKAN & GOA

MADHYA MAHARASHTRA

MARATHWADA

VIDARBHA

1963 1534.75

KOKAN & GOA

MADHYA MAHARASHTRA

MARATHWADA

VIDARBHA

1964 1401.375
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Table 6.3

Year

1951-1954

1955-1959

1960-1964

1965-1969

1970-1974

1975-1979

1980-1984

1985-1989

1990-1994

1995-1999

2000-2004

2005-2009

2010-2014

=0 Lol K== () Rl |\ Lol (SN Ll [N (Sl (S Ll |05

Ny NS KO0 (V. KO3 [OSR NG (U, ) N (OS)) (U W (V) [ON [

Further the parameters a ,b, and A were estimated for the state data by

all the three methods and the estimates are as follows.

Table 6.4
Parameter MM MLE Mixture
a 0.97034 0.80167 0.97034
b 2.85669 2.47942 2.85669
A 0.00135 0.00102 0.00122

Using mixture method the proportion of drought =0.2535.This shows
approximately 25 % proportion drought which is mild.

7. Conclusion

Although the maximum likelithood estimators are efficient estimators, but

they are difficult to solve. Hence we

recommend that mixture estimators should

be used as they are easy to compute and are equally efficient as the maximum

likelihood estimators. The Proportion of Drought events can be computed lucidly

and application can be done very easily.
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ABSTRACT

Competing risks methodology is being increasingly applied to cause of event
data as a way of obtaining “real world” probabilities of different events broken down
by specific causes. To evaluate the effect of treatment we must consider multiple
possible outcomes including primary outcome of interest and other outcomes such
as mortality and adverse events. This kind of information could be vital not only
for informing patients of the risks they face in certain situations but also for making
decisions about which treatment regime to assign a patient, how best to allocate health
resources and for understanding the longer term outcomes of chronic conditions.
Although statistical methods exist for accounting for competing events, these methods
have not been widely adopted by clinical researchers. We review and compare the
the cause specific hazard vs. Cumulative Incidence Function for competing risks using
results of bone marrow transplantation study. The cause-specific hazard and cumulative
incidence function are distinct, and the choice of approach should be driven by the
scientific question. Future research should continue to explore the differences in
approaches and expand the tools to understand and implement competing risk methods
for clinical trials.
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INTRODUCTION

In time-to-event data of survival analysis we are interested in only one type
of failure (event of interest) and assume that censoring is independent of the event
of interest. However, in many real situations it is likely that we can have several
different types of failures that are of interest for example death, relapse, infection
etc, and also the occurrence of one type of failure may

(or may not) prevent us from observing other type of failure are called competing
risk. There are many examples in published literature such as in cancer studies, deaths
from other causes (such as heart failure) are considered competing risks. After bone
marrow transplantation, patients are followed to evaluate “leukemia-free survival”,
so the endpoint is time to leukemia relapse or death, whichever occurs first are
considered as competing risks. Work on competing risk models started around 1760,
when Daniel Bernoulli tried to separate the risk of dying from smallpox from other
risks. Fix and Neyman, Tsiatis, Prentice et al and others have done numerous
developments in statistical methodology for modelling competing risks. The concept
of competing risks within clinical research was first introduced in the field of
Oncology. Now a days due to advance medical science, the treatment for cancer
produced prolonged survival times but due to other co-morbidities it became important
to consider not only the effects of treatment on cancer-free survival, but also how
competing risks, such as mortality from unrelated causes, might impact treatment
decisions. This kind of information could be vital not only for informing patients
of the risks they face in certain situations but also for making decisions about which
treatment regime to assign a patient, how best to allocate health resources and for
understanding the longer term outcomes of chronic conditions. For example in a
retrospective cohort study among men over the age of 70 years with clinically localized
prostate cancer over twenty years of follow-up, 66% of men died from causes unrelated
to prostate cancer compared with 30% who died from causes related to prostate cancer.
This gives a decision that aggressive treatment for prostate cancer may not be
appropriate in all older men with localized disease.
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COMPETING RISK PROBLEM:

A competing risk is an alternative outcome that is of equal or more significant
clinical importance than the primary outcome and alters the probability of the outcome
of interest. Standard methods of survival analysis appropriate for single failure-type
problems, like the log-rank test, and the complement of the Kaplan-Meier survival
estimate, cannot be used with competing risks, because their validity hinges on the
unlikely assumption that the competing events are statistically independent. Their use
assumes a world in which all competing risks are absent. Despite the clinical
importance of competing risk, many clinical researchers have failed to appreciate this
and have not adopted appropriate competing risks methods.

DEFINITION OF COMPETING RISK AS A BIVARIATE RANDOM
VARIABLE:

The survival data are usually presented as a bivariate random variable with a
pair (T,C). The censoring variable C, is 1 if event of interest is observed and is 0
if the observation is censored. T is the time at which event occurred when C=1 and
T 1s the time at which observation is censored when C=0. This definition can be
extended to the competing risk situation where Je”2 types of failures or events are
possible and data is presented with a pair (T,C) and the censoring indicator C is
0 if the observation is censored. In the event that the observation is not censored,
C will take on value j, where j is the type of the first failure or event observed
(G=1,2,...m). If C=j then T is the time at which the event of type j occurred; otherwise
it is the time of censoring. In general, there are two types of competing risk situation
can arises and are defined as classic competing risk and semi competing risk.
CLASSIC COMPETING RISK:

A classic competing risk situation occurs when the competing risk events are
mutually exclusive i.e the occurrence of any one type of event precludes that of all

other types of events.
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FIGURE 1: CLASSIC COMPETING RISK
Primary Event

Baseline

Competing Event

SEMI COMPETING RISK:

A semi-competing risk situation arises when a particular type of event can
preclude other types of events but not vice-versa, such as when as specific disease
related outcome is the primary event of interest but death acts as competing risk.
For example an individual can have a stroke and survive but die later from an unrelated
cause. For that individual we can observe both time to stroke and time to death.
However, if an individual dies without having had a stroke, we can only observe
the time to death. This makes it difficult to draw inferences about, for example, the
impact of an intervention for preventing stroke, because death prevents us from
observing the complete process. Most problems in medicine are semi-competing risks
problems. The distinction between the classic and semi-competing risks problems
becomes important when the goal is to make inferences about unobservable quantities,
for example, the “true” biologic effect of an intervention on stroke in the absence
of competing events. This is known as the “net” treatment effect; whereas the treatment
effects obtained based on observable variables alone are known as “crude” treatment
effects.

FIGURE 2: SEMI COMPETING RISK

Primary Event

Baseline A

201

Competing Event
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COMPETING RISK METHODS:

Let T be a continuous random variable representing survival time. We assume
that when failure occurs it may be one of m distinct types indexed by j “ {1, 2,
..., m}, and we let J be a random variable representing the type of failure.
CAUSE SPECIFIC HAZARD:

In survival analysis the overall hazard rate is defined as

freT<t+de|T=t} (1)

A® = fim, B

In competing risk situation the cause-specific hazard for type j is defined as
an instantaneous rate of experiencing the event of type j at time t, having not
experienced any of the J competing events until time t. This is denoted as A(t). The
unit of A, is number of events per person-time unit, and hence its value depends
on the time scale. There are as many cause specific hazard functions as there are

types of events.

_oqe frsT<edde =T 28]
A;(t) = JE}D = (2)
By the law of total probability,
A(t) = X7z, A;:(8) 3)

CAUSE-SPECIFIC DENSITY:
The unconditional risk that a subject dies at time t of cause j represents by
the cause-specific density of failures at time t defined as follows:
. [Teitc+dt)and J=jF
()= r}%_l;]ﬁlﬂ Pr o 4)

By the law of total probability, the overall density of deaths at time is

f(t) =X7 f;() (5)
The cause —specific density can be written as:
f(8) = 5()4,(t) (6)

reflecting the fact that to experience an event of type j at time t, patient first
have to survive to time t, and then experience an event of type j conditional on having
survived to t.

The cause specific hazard corresponds to the rate of type j event at time t, in
the presence of all types of events. The presence of other events affects the “risk
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set,” that is, people who survive up to time t. For example, if a person dies from
a type 2 event (eg, cancer-caused death), then that person is no more at risk for
the type 1 event (eg, stroke). Thus the estimation of the cause specific hazard for
type j event involves removing people who have experienced other types of competing
events before time t from the “risk set” and assumes that only those who are not
censored prior to time t as being at risk for experiencing the type j event. Cause
specific modelling is useful for estimating the average relative risk reduction due
to treatment in trials. It is important to model the cause specific hazard for both
the primary and competing outcomes to obtain a comprehensive assessment of the
effects of the treatment.
INTEGRATED HAZARD AND SURVIVAL

The overall survival function is defined as the probability of surviving all types
of failure up to time t.

S(t) = e~A® (7)
Where A(t) is the cumulative risk obtained by integrating overall hazard.
Alt) = _[: Alu)du (3)

The integral Ij(t) is called the cumulative incidence function (CIF), represents
the probability that an event of type j has occurred by time t.

CUMULATIVE INCIDENCE FUNCTION:

In fact, the Kaplan —Meier method estimates the function exp [— J’L: hy (ujdu},
where h (u) is the cause specific hazard function obtained by treating the competing
risks as censored. To estimate the probability of an event Kalbfleisch and Prentice
(1980, 2002) suggest nonparametric estimation of cumulative incidence of the event
of interest taking into account the informative nature of censoring due to competing
risks. The cumulative incidence, accounting for competing risk events, is estimated
in a two-step process. In the first step, we calculate the Kaplan—Meier estimate of
the overall survival from any event. Is it to be noted that here both the event of
interest as well as the competing risk event are considered ‘events’. In the second
step, the conditional probabilities of experiencing the event of interest are calculated.
The cumulative incidences are estimated using these probabilities. The cumulative
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incidence to the end of this time interval is defined as the sum of the incidence
in this interval and all previous time intervals. Cumulative incidence function of event
of type j, Fj (t), is the probability of experiencing the event of type j in the time
interval (0, t ]. It 1s defined as:

F(t) = f[; Aj(w)du= Pr{T <t and ] = j} 9)
It is related to the CSH of the various types of events as follows:
F(t) = f[; A (u)S(u)du (10)

The cumulative incidence function is also known as the absolute cause-specific
risk and the crude incidence function. Although the cause specific hazard denotes
the instantancous rate of event occurrence, the cumulative incidence function is the
probability of the event’s occurrence over a meaningfully long time interval. The
cumulative incidence function is a subdistribution function; it is a non-decreasing
function of time with F(t=cw)=Pr(e=j) < 1.

EXAMPLE OF BONE MARROW TRANSPLANTATION STUDY:

We analyzed data from 177 patients who received a stem cell transplant for
acute leukemia. The aim of the analysis was to estimate cause-specific hazard and
the cumulative incidence of relapse in the presence of transplant-related death as
competing events. In the dataset D indicates disease and coded as ALL for
lymphoblastic and AML for myeloblastic leukemia; ftime indicates follow-up time
in days, that is, the length of follow-up from transplant to relapse for patients who
relapsed, to death for patients who dead for transplant related death or to the last
check-up in survivors; fstatus is coded as 0 for a survivor (censored), 1 for relapse,

and 2 for transplant related death. The data set is available at http://www.stat.unipg.it/

luca/R in the file ‘bmtcrr.csv’

Table 1 represents the results of separate Cox proportional hazards models for
each cause of failure, where failures from the other causes were treated as censored

observations and results of data by modeling the cumulative incidence function.
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TABLE 1: RESULTS OF CAUSE SPECIFIC HAZARD AND
CUMULATIVE DISTRIBUTION FUNCTION (CIF)

Coefficient Cause-specific Hazard Cumulative Incidence
Transplant Related Transplant Related
Relapse Death Relapse Death
Disease
ALL - - 0.39 0.28
AML 0.61(0.06) 1.01(0.943) 0.38(0.09) 0.45(0.50)

An analysis of only the primary outcome, relapse, without also examining the disease
effect on competing risks, transplant related death would overestimate the effect of disease.
From a CSH analysis of all outcome types it is evident that the hazard ratio of relapse
is less among disease condition but raises the risk of transplant related deaths however,
both are not statistically different. A CIF analysis leads to a similar inference. Cumulative
incidence curves for ALL and AML are not statistically different for Relapse (coded as 1)
(P-value= 0.09) and treatment related death (P-value=0.50). A plot of estimated CIFs for
each cause of failure—disease combination is also produced in Figure 3.Figure 3 compares
the CIFs. Gray’s 2-sample test was conducted to determine whether the disease affected
the CIFs.

DISCUSSION AND CONCLUSION

Competing risks occur frequently in clinical research even though their presence may
not always be recognized at the time of analysis. In many cancer treatments, efforts have
been made to decrease disease recurrence but often at the cost of increased toxicity due
to the treatment. In this paper, we have discussed the 2 common methods for handling
competing risks and their applications. The cause specific distribution and cumulative
incidence function are familiar quantities because they reflect measures that are estimated
when individuals with the competing event are censored. The cause-specific hazard and
cumulative incidence function are distinct, and the choice of approach should be driven

by the scientific question.
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TABLE 2: COMPARISON OF CAUSE SPECIFIC HAZARD AND
CUMULATIVE DISTRIBUTION FUNCTION (CIF)

Cause Specific Hazard Cumulative Incidence Function(CIF)

Gives us relative measure - cause-specific | CIF accounts for competing events by altering
hazard ratios. risk set.

The risk set of cause -specific hazard assumes | The risk set in cumulative incidence function
that other type of events does not exist. takes into account all types of event and does

not assume independen ce between different
types of events.

Individuals having events from other causes | Individuals having events from other causes
are in different risk set remain in the risk set.

Approach may be unrealistic but it is good way | CIF is more direct approach.
of analysing the data for specific outcome.
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RESEARCH ARTICLE

STATISTICAL ANALYSIS FOR CERTAIN SOCIAL SECTOR
DEVELOPMENT INDICATORS FOR AHMEDABAD DISTRICT

S. G. Raval® and Mahesh H. Vaghela®

ABSTRACT
This paper is discussed with statistical modelling and applications for the development
indicators of Ahmedabad district. The paper is classified in two phases. The first phase
of study includes correlation and cross correlations between the variables. This discussion
is concluded with higher impact of relation of indicators with each other. This research
is also concluded by using cross correlations between the indicators up to three lags. In
second phase, the study of multiple regression on HDI indicators is studied to derive estimated
model for forecasting purpose. This research is meant for testing the applicability of
estimation model of multivariate analysis on secondary data of Ahmedabad district for the
years 1999 to 2016. The conclusions are useful for the working officials using development
indicators of Ahmedabad district, Gujarat state and those who are associated with the works

of growth and development.

KEY WORDS: HDI Indicators, Cross Correlations, Multiple Regression.

1. INTRODUCTION
The concept of human development is not really new. Right from the early days of
civilization, scholars and philosophers have doubted the validity of the notion of acquisition

of national wealth as the goal of human society. Aristotle, for example, stated, “Wealth
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is evidently not the good we are seeking, for it is merely useful for the sake of something
else” (UNDP, 1993), that is for the growth of human beings. With the growth of industrial
capitalism one increasingly finds scholars raising questions regarding the validity of economic
growth models that give primacy to the growth of national income and wealth as
representative of human well-being. The term human development, thus, has emerged over

the years as a goal as well as an alternative paradigm in development literature.
1.1 DEFINITION OF INDICATOR

Indicators are “concise methods that aim to describe as much about a system as possible
in as few points as possible” and which “help us to understand a system, compare it and
improve it”. Indicators can consist of one statistical variable, or of several variables combined

together to form an index.

Indicators help policy makers and decision makers to understand the status of a particular
variable or factors to be measured and studied. Indicator indicates position of an object,

place or any other element on particular pre decided parameter.
1.2 SOCIAL INDICATOR

Social indicators are defined as statistical measures that describe social trends and conditions
impacting on human well-being. Generally, social indicators perform one or more of three

functions:

e providing information for decision-making

e monitoring and evaluating policies and/or

e Searching for a common good and deciding how to reach it.
1.3 EDUCATION

According to Collins Dictionary “Education involves teaching people various subjects, usually
at a school or college, or being taught”. Education is the process of facilitating learning,

or the acquisition of knowledge, skills, values, beliefs, and habits.
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Educational methods include storytelling, discussion, teaching, training, and directed research.
Education frequently takes place under the guidance of educators, but learners may also

educate themselves.

1.4 HEALTH

According to Collins Dictionary “The act of taking preventative or necessary medical
procedures to improve a person’s well-being. This may be done with surgery, the
administering of medicine, or other alterations in a person’s lifestyle. These services are

typically offered through a health care system made up of hospitals and physicians.”

1.5 EMPLOYMENT

According to Webster “Employment is that which engages or occupies; that which consumes
time or attention; office or post of business; service; as, agricultural employments;

mechanical employments; public employments; in the employment of government.

2. RESEARCH METHODOLOGY

The study is initiated with support of testing of correlations between
the variables. Thus, application of partial correlation has been studied.
The data are somehow time related. It is required to study the cross
correlation of the variables to examine the collinearity between the
variables. The collinearity is digamous by using virtual standards. After
removing the high weighted values of variability, the final multiple
regression model is run for prediction.

3. APPLICATION TO DEVELOPMENT INDICATORS

This study is carried out with one important objective that is to examine the actual impact
of HDL Thus, the study region Ahmedabad district is selected as study area and for the
years 1999 to 2016 (seventeen years) of data for development indicators and HDI are taken
as the secondary data. The data collection for Education, Health and Employment are taken
as the indicators of development. The education indicators are growth of primary institutes

(Growth Pri_institu), total number of students enrolled and growth of primary students
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(Growth Pri_student) during the given years, growth of secondary and higher secondary
institute (Growth Sec insti) along with growth of total number of students (Growth Sec
student), general enrollment ratio (GER), net enrollment ratio (NER) and lastly the dropout
(Dropout) from schools during the given span of time. The second indicator under study
is health. The health indicators are Crude Birth Rate (CBR), Death Rate (DR) and Infant
Mortality Rate (IMR). The last list of variable is taken as skilled employment in district.
The study of multiple regression is executed for all the listed parameters. The parameters

are tested for dependent variables Human Development Index (HDI).

(A) CORRELATION AND CROSS CORRELATION

TABLE 1.1 CORRELATIONS BETWEEN THE DEVELOPMENT INDICATORS
Growth Growth Skilled
Growth ~| Growth -
HDI Pri_ N Sec GER | NER | Dropout | Employment| CBR DR IMR
Pri_institu Sec_insti
- student - student Growth

HDI 1 -.031 .065 -.363 -A487 -122 | 795 =775 366 -904 | -925 | -943
Growth Pri_institu -.031 1 617 -.068 -.153 =272 | -123 039 -.287 093 047 | .064
Growth_Pri_student 065 617 1 048 -590 -204 | 121 -061 -.382 -.067 .030 | -.058
Growth_Sec_insti -363 -.068 .048 1 209 -242 | -095 294 =221 209 349 | 257
Growth_Sec student | -.487 -.153 -.590 209 1 062 | -482 303 .020 435 424 | 479
GER -.122 -272 -204 -242 062 1 -150 015 608 368 264 | 339
NER 795 -.123 121 -.095 -482 -150 1 -920 514 913 | -.836 | -.862
Dropout =775 039 -.061 294 303 015 | -920 1 -.641 851 824 | 797
Skilled Employment

366 -.287 -382 -221 .020 .608 514 -.641 1 =310 | -390 | -284
Growth
CBR -904 093 -.067 209 435 368 913 851 -310 1 940 | 983
DR -925 047 .030 349 424 264 | -836 824 -390 940 1 959
IMR -.943 064 -.058 257 479 339 | -862 797 -284 983 959 1

(A) CROSS CORRELATION OF HDI WITH SELECTED VARIABLES

The cross connection work is utilized to establish that there is a connection between
two given arrangements. To finish up whether an affiliation happens between the two
arrangements, search for an enormous connection, with the relationships on the two
sides that quickly become non-noteworthy. For the most part, a relationship is huge
when the supreme worth is discovered more noteworthy than ﬁ, here n is the
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quantity of perceptions and k is the complete slacks. This figuring is considered as
a thumb rule practice to look at cross connection. In the event that the cross
relationship of slack k is zero for k = 1, 2 ... n, at that point for all n, cross relationship
of slack k will be appro. Ordinarily dispersed with mean p =0 and standard deviation
(G)ﬁ = 1, Table 1.2 presents the calculation of cross correlation for three lags

of listed parameters towards HDI.

As per the thumb rule calculation for total eleven variables (n = 11) are taken to
test the cross correlation. The estimation is compiled for 3 lags (k = 3). Thus, the
standard value for testing the significance level of cross correlation can be presented

-

ST = —— = —= =0.707
as follows: T Jnod  Jii-Ta

If value of the computed lag is higher than the T value, it is significant and if it
is lower than the T value the correlation is not significant towards the HDI. The

results are presented in table 1.2 and 1.3 respectively.

TABLE 1.2 CROSS CORRELATION OF VARIABLES TO HDI

Growth_
Growth_ Growth_ | Growth_Secn Skilled
Lag Prim_ GER NER Dropout CBR IMR DR
Prim_Inst Secn_Inst.| _Students Empl
Students
-3 0385 0.188 -0.195 0.154 -0.291 -0.288 -0.210 -0.287 -0.288 -0.332 -0.286
2 0.012 -0.028 -0.256 0.155 -0.263 -0.265 -0.179 -0.260 -0.260 -0.242 -0.256
0.007 0279 -0.559 0.132 -0.594 | -0.595 -0.567 -0.597 -0.602 -0.429 -0.596
0 0328 0.491 0.905 0.167 0977 0976 0.968 0.982 0.988 0454 0.984
0.193 0.096 -0.687 0426 -0.589 | -0.587 -0.565 -0.594 -0.604 -0.454 -0.597
2 0.138 0.042 -0.237 0202 -0286 | -0.284 -0217 -0.285 -0.289 -0.394 -0.287
3 0366 0392 -0.220 0.143 -0267 | -0.262 -0.294 -0.268 -0272 -0.236 -0.271

TABLE 1.3 SIGNIFICANCE OF CROSS CORRELATION OF VARIABLES TO HDI

Growth
Growth_ oWt Growth_ | Growth_Secn Skilled
Lag Prim_ GER NER Dropout CBR IMR DR
Prim_Inst Secn_Inst. _Students Empl
Students
-3 0.385 0.188 -0.195 -0.154 -0.291 -0.288 -0.210 -0.287 -0.288 -0.332 -0.286
-2 0.012 -0.028 -0.256 -0.155 -0.263 -0.265 -0.179 -0.260 -0.260 -0.242 -0.256
-1 0.007 0.279 -0.559 0.132 -0.594 -0.595 -0.567 -0.597 -0.602 -0.429 -0.596
0 0.328 0.491 Significant 0.167 Significant | Significant| Significant| Significant| Significant| 0454 | Significant
1 0.193 0.096 -0.687 -0.426 -0.589 -0.587 -0.565 -0.594 -0.604 -0.454 -0.597
2 0.138 0.042 -0.237 -0.202 -0.286 -0.284 -0.217 -0.285 -0.289 -0.394 -0.287
3 0.366 0.392 -0.220 0.143 -0.267 -0.262 -0.294 -0.268 -0.272 -0.236 -0.271
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(A) COLLINEARITY IN REGRESSION MODEL

To know the practical association between the variables and the dignified unit changes
affecting the variables multiple regressions is used. Prior to that it is essential to inspect
the collinearity amid the variables.

Collinearity can be generated by inner influences of the sovereign variables that may result
on assessed values of figures or coefficients and results of regression model may very rather
than the actual forecast. Thus, the details of projected regression function can be depicted
by using variance inflation factor (VIF). The standard error of the B weight with all sovereign

| T 1030k
. ) Uhpl23.k — 5 5
variables can be defined by using, le-"-'l (1—R%y23.%)

The terms are the squared correlations where sovereign first variable is measured as a related
variable, same way all other sovereign variables have been calculated and the results are
presented in table 1.4.

TABLE 1.4 COLLINEARITY DIAGNOSTICS
Variance Proportions
Dim | Condi Gro |Gro |Gro |gro Skilled
_ |Eigen | (Co

ensi tion wth |wth |wth |wth Emplo
value nsta | . GER | NER | Dropout CBR | DR |IMR

on Index ) _ins | _stu | _ins |_stu yment

nt
titu |dent|ti dent Growth
1 8.211 1 .00 | .00 | .00 | .00 | .00 | .00 .00 .00 .00 .00 .00 .00
2 1.773 | 2.152| .00 | .01 | .02 | .00 | .02 | .00 .00 .00 .00 .00 .00 .00
3 965 292 | .00 | .OO | .00 | .00 | .03 | .00 .00 .00 .02 .00 .00 .00
4 529 | 3.941| .00 | .11 | .00 | .01 | .06 | .00 .00 .00 .01 .00 .00 .00
5 .284 | 5381 | .00 | .01 | .03 | .19 | .02 | .00 .00 .00 .00 .00 .00 .00
6 .146 | 7.51 | .00 | .18 | .20 | .12 | .13 | .00 .00 .00 .00 .00 .00 .00
7 .089 | 9.618 | .00 | .00 | .06 | .00 | .00 | .00 .00 .05 11 .00 .00 .00
8 .004 | 43.25| .00 | .01 | .24 | .01 | .23 | .00 .00 .27 .13 .00 .00 .03
9 .000 190 | .00 | .04 | .03 | .06 | .02 | .01 .00 .00 .04 .01 .82 .03
10 | .000 | 251.8| .00 | .08 | .22 | .21 | .03 | .28 .01 .27 47 .00 .03 .02
11 | 2.148
618.2 | .00 | .47 | .13 | .00 | .00 | .60 .04 .36 21 .45 .15 .54
E-5
12 | 2.611
6 1773 | 99 | .08 | .07 | .39 | .45 | .10 .95 .04 .00 .54 .00 .39
E-

D) REGRESSION MODEL
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Multiple regression is used to envisage the value of a variable based on the value of more
than two variables. The variable required to be predicted is called the dependent variable
or criterion variable. The variables supporting the value of the related variables are called
the independent or explanatory variables. It may also be helpful to determine the explained
variance of the model contribution of each of the predictors to it. The first table of concern
study is discussed with model summary, it is given in table 1.4. It gives the discussion
about R, R?%, adj. R? and the SE of the estimate, it gives an idea about the model fitting

of multiple regression.

TABLE 1.5 MODEL SUMMARY
Change Statistics Durbin-
R R? |Adj.R?*| SE i
R? Changed | F Changed | df1| df2 | Sig. F Change | Watson
984 |.968 | .897 |.027 968 13.642 1|5 .005 2.630

Since R = 0.984, it indicates a good level of prediction. Here, R> = 0.968 which shows
that the model explains 96.8% of the variability.

TABLE 1.6 ANOVA
Model SS df | MSS F Sig.
Regression .108 11 .010 |13.642] .005
Residual .004 5 .001
Total 112 16

The F-statistics — in ANOVA table studied whether the overall regression model is a good

fit for the data or not. The table 1.6 shows that the independent variables statistically predict
the dependent variables and the regression model may be considered as good fit for the
data.

Following is the table of regression co-efficient related to the dependent variable HDI. There
are total elven variables which affect the HDI. The individual effect of each of the variable
is presented in table 1.7. The constant term of the model is found to be positive. The basic
multivariate model can be stated as follows:

The simple multiple regression models can be determined as:
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Yun: = a + By (Growth Prim Inst) + B, (Growth Prim Student) + B; {(Grwoth Secon Inst)
+ B, (Growth Secn Students) + B (GER)+ B (NER) + B, (Dropout)
+ Bg (Skilled Employment Growth) + (5 (CBR) + Bip(DR) + Byy (IMR) + £

TABLE 1.7 COEFFICIENTS
Unstand Stand. 95.0% Confi. Collinearity
Coeff. Coeff. t S Interval for B Statistics
ig.
B SE Beta ) Lower | Upper Tolerance | VIF
Bound | Bound

Const. 2.516| 3.043 .827 | 446 | -5.305| 10.34
Growth institu | .011 | .008 | .266 | 1.359| .232| -.010 | .032 168 5.948
Growth_student | .004 | .008 | .152 | .572 | .592| -.025 | .016 .091 10.97
Growth_insti .004 | .005 | .112 | .720 | .504| -.009 | .016 265 3.780
growth_student | .001 | .004 | .061 | .269 | .799 | .011 .009 127 7.868
GER .017 | .008 | .718 |2.231| .076 | -.003 | .036 062 16.05
NER 017 .025 | 389 | .693 | 519 | -.081 | .046 021 48.77
Dropout -.001| .003 | -.135 | -.288 | .785 | -.007 | .009 .029 34.21
Skilled Empl
Growh .005 | .005 | .328 | .988 | .368 | .017 .008 .058 17.09
CBR -.078| .072 | -1.630 | -1.08 | .330 | -.264 | .108 .003 3543
DR -.054| .062 | -348 | -.874 | .422| -212 | .104 041 24.57
IMR -.002| .010 | -.188 | -.159 | .880 | -.023 | .026 .005 216.2

The depicted model can be rewriten as:

Yypr = 2.516+ 0.011 (Growth Prim Inst) + 0.004 (Growth Prim Student)
+ 0.004 (Grwoth Secon Inst) + 0.001(Growth Secon Student) + 0.017 (GER)
+ 0.017 (NER) — 0.001 (Dropout) + 0.005 (Skilled Employment Growth)
— 0.078 (CBR) — 0.054 (DR) — 0.002 (IMR)
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4. CONCLUSIONS:

The listed parameters have been tested on basic path. The study of correlation shows
the interrelation between the variables. Those variables having at least 50% impact on each
other are concluded. As it shows higher internal relativity. It is clear that higher the enrolled
students get educated, the nation will have learned mass in future. So that it may be easier
to employ them in future. Moreover, the educated population can have faster growth. On
the other hand the dropout is not a good sign for development. It has negative relation
with HDI. There are so many reasons for dropout of students from school.

Higher the birth rate causes higher growth in population. To accommodate the
upcoming population in each era will be difficult to maintain the economy. The population
growth is the major problem for developing countries. The result of crude birth rate seems
to be negative towards the HDI. Higher the death rate can be one of the results to stuck-
up the growth. The infant mortality is having negative relation with HDIL

The growth of primary institutes is found lower. Thus, it has lower relation to the
growth of total students studying in primary schools. The relation is between the growths
of primary level institute with total students studying in primary education. The calculation
of percentage represents that there is lower availability of primary sector schools and students
enrolled. It indirectly reduces the development. The variables are positively associated, but
it shows lower impact to development. The students enrolled in primary sector should extend
their study to next standard. After completion of primary education, most of the students
have not registered their candidature for next standard. This resemble negative growth.

Gross enrolled ratio and net enrolled ratio indicate total enrollment in primary
education. The students who have completed their education are eligible to develop their
skills. The skilled population is getting a better opportunity in the market. It can be seen
that dropout of students reduce the NER. The percentage of dropout is computed as 92%,
which indicates lower growth. Higher the death rate and infant mortality rate obviously causes
to reduce the net enrollment. The born children and living up to the age of 6 years are
having higher proportion to net enrolled ratio. The increase in crude birth rate positively
relates to the net enrolled ratio. The Skilled Employment Growth is measured with influence
of dropout and it is found to be negative. The correlation between crude birth rate to death
rate and infant mortality rate is measured. Both the parameters computed with higher value
co-efficient. The infant mortality rate is having higher value to CBR than DR. The higher
value of infant mortality is an indication to improve the health of mother while child bearing
age group and tenure of pregnancy.

It is seen that increase in primary institute will result higher in development of
education. As the total primary institutes have positive impact on model indirectly and the
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growth of total number of students will increase. It shows that the growth of primary students
have increased HDI. The growth of secondary and higher secondary level institute increases.
The GER and NER relating to education development are found to be positive towards
the constant of HDI. All the parameters of education have positive impact to development
of HDI. It is advisable to focus more to increase the education related parameters to have
increase in HDI. The only parameter of education which is computed negative i.e. dropout
of students. It can be clearly stated that higher the dropout ratio can reduce HDI. It may
be imperative on the part of the officials to design proper strategy to reduce total dropouts.
Health wise the district officials are supposed to do more improvement as majority of the
indicators indicating reduction of HDI.
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REVIEW ARTICLE

BIOSTATISTICS: METHODS AND ITS APPLICATIONS IN
DIFFERENT FIELDS

Vaishali HalaniV, Sweta Patel® and Manish B. Thaker®

ABSTRACT
Statistics is a science for collection, of learning from data from theoretical

. There are many different areas where statistics is predominantly used and thus
referred as applied statistics. Statistics is classified by scientific discipline because
in addition to many standard methods that are common to statistical problems in many
fields, special methods have been developed primarily for certain disciplines.The
discipline of Statistics is considered as a branch of mathematics for collection and
interpretation of data. The other view for statistics 1s that it is a mathematical science
for collection, analysis, presentation and interpretation of the data.In view of its applied
aspects, statistics is a separate mathematical science instead of being a branch of
mathematics.

KEYWORDS

Biostatistics, Life Sciences, Pharmaceuticals, Bioinformatics, Public Health
WHAT IS BIOSTATISTICS?

Biostatistics and medical statistics or biomedical statistics or medical biostatistics
is other terms used for important applied branches of Statistics. In other words,
biostatistics is applied to living world and it includes clinical trials, demography, and
epidemiology. Biostatistics is also referred to as biometrics or simply biometry as

both have a similarity of involving wide range of biological topics. Whereas,
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applications of statistics in medicine and health sciences

comprise medical or clinical statistics. Both of these, however, have similarity
with the statistics and statistical sciences in designing the experiments, collecting and
categorizing data, and organizing, analyzing and comparing the results that later serve
for the interpretation of the clinical, behavioral, biological and biomedical processes
and concepts.

Statistics is classified by scientific discipline because in addition to many
standard methods that are common to statistical problems in many fields, special
methods have been developed primarily for certain disciplines. So to illustrate, in
biostatistics, includes longitudinal data, missing data models, multiple testing,
equivalence and noninferiority testing, relative risk and odds ratios, group sequential
and adaptive designs, and survival analysis, because these types of data and methods
arise in clinical trials and other medical studies. Engineering statistics considers
tolerance intervals and design of experiments. Environmental statistics has a concentration
in the analysis of spatial data, and so does geostatistics. Econometrics is the branch
of statistics studied by economists, and deals a lot with forecasting and time series.
LIFE SCIENCES:

Biology and mathematics have been interconnected for a long time. In fact,
many biological processes are described by mathematical equations and certain
mathematical concepts have arisen directly from the need to describe interactions,
relationships, and processes in living systems. This has led to the concept of
interdisciplines such as biophysics, biostatistics, and bioinformatics, to mention a few.
Modern technology allows researchers to rapidly generate a vast amount of data that
are shared through virtual databases and, depending on how they are analyzed, can
serve to answer a variety of questions. Examples are the field of genomics, which
demands the need for mathematics and computer science to significantly contribute
to modern biology; or phylogenetic systematics, which requires mathematical algorithms
and statistical tests to propose hypotheses regarding the evolutionary relationships of
our biodiversity. One specific example of the relevance of this integration is the work
done by structural biologists. These scientists use crystallography to study the three-
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dimensional structure of a protein, a process that applies geometry and physics. With
the aid of computational models and statistics, structural biologists test several
hypotheses to explain a protein’s function based on its structure. Furthermore, they
can use bioinformatics to trace the evolutionary history of a protein. Thus, now more
than ever, biologists need to be proficient in mathematics and computer science to
be able to acquire, analyze, and understand the significance of data.
PHARMACOLOGY:

Major employers of statisticians are the pharmaceutical, biotechnology, and
medical device companies. This is because the marketing of new drugs, biologics,
and most medical devices must be approved by the U.S. Food and Drug Administration
(FDA), and the FDA requires the manufacturers to demonstrate through the use of
animal studies and controlled clinical trials the safety and effectiveness of their
product. These studies must be conducted using valid statistical methods. So, any
medical investigator involved in clinical trials sponsored by one of these companies
really need to understand the design of the trial and the statistical implications of
the design and the sample size requirements (i.e., number of patients need in the
clinical trial). This requires a good biostatistician because of uncontrolled variability
in any experimental situation, statistics is necessary to organize the data and summarize
it in a way so that signals (important phenomena) can be detected when corrupted
by noise. Consequently, bench scientists as well as clinical researchers need some
acquaintance with statistics. Most medical discoveries need to be demonstrated using
statistical hypothesis testing or confidence interval estimation. Simple t - tests are
not always appropriate. Analyses are getting much more sophisticated. Death and other
time - to - event data require statistical survival analysis methods for comparison
purposes.

BIOINFORMATICS:

A very rapidly emerging influence on biostatistics is the ongoing revolution
in molecular biology. Molecular biology is now evolving towards information science,
and is energizing a dynamic new discipline of computational biology, sometimes
referred to as bioinformatics. Bioinformatics merges recent advances in molecular
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biology and genetics with advanced statistics and computer science. The goal is
increased understanding of the complex web of interactions linking the individual
components of a living cell to the integrated behaviour of the entire organism. The
availability of large molecular databases and the decoding of the human genome may
allow a scientist to plan an experiment and immediately obtain the relevant data from
the available databases. This is an area in which statistical scientists can make very
important contributions. For example, the use of micro-array technology has created
novel statistical problems that will motivate much new biostatistical research. In
recognition of this major new direction in our field several biostatistics departments
(mainly in the U.S.) have already been renamed as “Biostatistics and Bioinformatics”
departments.

To date, various computational and statistical methods have been developed
and applied in bioinformatics. Recently, new approaches based on support vector
machines have been suggested. Certainly, bioinformatics is characterized by enormous
amounts of data, and a heavy reliance on computing. Correspondingly, advances in
statistical methods necessary for analysis are following closely behind advances in
data generation methods.

Statistical competence is for example of vital importance in transforming the
huge amounts of functional genomics data into usable knowledge, addressing
extremely complex biological issues such as (a) the design of ¢cDNA microarray
experiments (how should the samples be distributed on arrays to get the most accurate
results?); (b) the conversion of images in datasets (what is the optimal way to grid
and segment images, to relate spot intensities to background intensities, and to
normalize intensity data within and between arrays); (c) the identification of similar
groups of samples and/or genes using statistical clustering methods; (d) the discrimination
between groups of samples or assignment of new samples to one of a number of
groups, using statistical methods for discrimination and classification; and (e) the
identification of genes that are differentially expressed, based on hierarchical Bayesian
inference, classification modelling or statistical tests.
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PUBLIC HEALTH & MEDICINE:

Medical statistics deals with applications of statistics to medicine and the health
sciences, including epidemiology, public health, forensic medicine, and clinical
research. Medical statistics has been a recognized branch of statistics in the United
Kingdom for more than 40 years but the term has not come into general use in North
America, where the wider term ‘biostatistics’ is more commonly used. However,
“biostatistics” more commonly connotes all applications of statistics to biology.
Medical statistics is a subdiscipline of statistics. “It is the science of summarizing,
collecting, presenting and interpreting data in medical practice, and using them to
estimate the magnitude of associations and test hypotheses. It has a central role in
medical investigations. It not only provides a way of organizing information on a
wider and more formal basis than relying on the exchange of anecdotes and personal
experience, but also takes into account the intrinsic variation inherent in most
biological processes.”

Epidemiology is the study of how often diseases occur, and why, in different
groups of people. Epidemiological information is used to plan and evaluate strategies
to prevent illness, and serves as a guide for the management of patients in whom
disease has already developed. Like the clinical findings and pathology, the
epidemiology of a disease is an integral part of its basic description. The subject
has its own special techniques for data collection and interpretation. The connection
between biostatistics and epidemiology has always been close. The early epidemiologists
were physicians interested in the way in which diseases occur in populations, their
causes, and their relationships with different medical and non-medical factors. The
problems tackled by these pioneers were not confined to the study of epidemics, but
extended to the evaluation of therapies. Biostatisticians became more involved in
elaborating on the conditions for valid inference, with concerns about bias due to
possible confounding factors. Furthermore, they began exploring other issues related
to epidemiologic research, such as models —called dose response models— for
evaluating the effects of possible risk factors for disease. These effects are quantified
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by measures of association such as the odds ratio or relative risk, 1.e. probabilistic
concepts that need to be estimated appropriately, according to the type of study (case-
control, cross-sectional, or cohort) used for each particular research project. The variety
of statistical methods required in epidemiology is immense, and has led to the
appearance of numerous books dealing with applications of statistics in epidemiological
contexts. We should also note that the prestigious Encyclopedia of Epidemiologic

Methods (Series in Biostatistics), published by Wiley in 2000, dedicates major sections

to the most significant contributions of biostatistics to the ongoing advances in

epidemiological research.
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Differential Equations - Dr Perumal Mariappan
Publisher: New Century Book House Pvt. Ltd., DIFFERENTIAL
Edition: 1% Edition (2020) CataTON

Pages : 200 .
I believe that this book would serve the best additional route = m

and ultimate reference to help the under graduate and post graduate

students to pass the Differential Equations examination successfully. I o armatsapoas
would strongly recommend this book for those who enroll in engineer- =

ing, physics, economics, and biology fields. As you flip through the pages, you can realize
that this book is a complete package for the readers, as it provides all the essential chapters
for a better Differential Equations understanding. There are altogether seven chapters arranged
in a very nice systematic and sequential orders to ease the readers understanding.

I think the author does a good job by breaking out the chapters pertinently and explains
the Differential Equations problems step-by-step, so that the readers may find it helpful
to understand it with minimal supervision. However, the instructors could also utilize this
book to the core as it helps the students to gain knowledge enthusiastically during the lessons.
This book has sufficient amount of exercise problem to cater the demand of readers; including
the past year university question papers. ‘Practice Makes Perfect’ — the more they practice,
the more possible chances for the under graduates and post graduates to score outstanding
grades.

In summary Differential Equations by Dr. P. Mariappan is a nice introduction to
Differential Equations with various theories and methodologies to aid the students and also the
researches in engineering, mathematical sciences and computer sciences. I enjoyed reading it.
Reviewer
Dr. Kavikumar Jacob
Associate Professor of Mathematics
Faculty of Applied Sciences and Technology
Universiti Tun Hussein Onn Malaysia 86400; Malaysia
Malaysia

02-0802020
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BOOK REVIEW

Numerical Metods for Scientific Solutions
- Dr Perumal Mariappan
Publisher: New Century Book House Pvt. Ltd., "”;,;’;jg;‘,‘,;‘;;}*;,‘:?;;:;a
Edition: 1% Edition (2020)
Pages: 240
I really enjoyed reading this book, Numerical Methods for
Scientific Solutions by Dr.P.Mariappan as it is specifically written

e Penems Masirppen

R’

for students who want to learn and apply numerical methods in F
order to solve scientific problems in the area of engineering and

science. However, this book also helps to solve mathematical problems as well. This
book provides sufficient theories and methodologies to nurture under graduate and
post graduate students with knowledge to improve their drawbacks in this subject.
This book contains seven important chapters which are arranged systematically
according to the level of understanding difficulties to help the students to go through
the lessons easily with minimal supervision by instructors. While you are reading
chapter by chapter sequentially, you may realize that this book also addresses the
high demand of numerical methods in science and engineering. The content of this
book is more comprehensive compare to any other latest textbook in this discipline,
and this is why it is a must-have book by the students in the respective fields.
In summary, as I go through this book thoroughly, I realize that it would be a great
source of knowledge full of theories and practical understanding of this particular
subject by readers; let it be the students or any professionals from any field.
Dr. Kavikumar Jacob

Associate Professor of Mathematics

Faculty of Applied Sciences and Technology

Universiti Tun Hussein Onn Malaysia 86400; Malaysia

Malaysia

02.08.2020
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SV NEWS LETTER
Manish B. Thaker*

*  October 20, 2020 was celebrated as World Statistics Day. In Ahmedabad there were
two programmes to celebrate this great event.

*  Special issue (WSD) was published for our journal ‘Sankhya Vignan.” There was a
very grand celebration for this event at H. K. Commerce College, Prin. Ashish Dsave,
Shree Ambarish Parikh, Prin. A.M.Patel, Dr. B. B. Jani, Dr. M. N. Patel gave their
deliberations in this webinar.

*  Another programme was arranged on this day at GLS University Campus, Ahmedabad.
In this webinar dignitories of DIES and others gave their valuable speeches for this
celebration.

*  Dr. Dinesh S. Dave, Director of SCM department at John Walker State University,

USA was greatly honoured by offering him the very prestigious ‘International

Leadership Award.’

We have 3 sad news for sudden demise of academicians.

Prin. A. M. Patel, Joint Editor, SV Journal expired on Nov. 19, 2020. (This issue

of SV is published to honour his valuable services.)

* Great Mathematician Dr. Arun M. vaidya expired. He worked with Gujarat University.
He was founder member of Gujarat Ganit Mandal.

* Prof. B. B. Bhaduria, HOD, State Dept. at St. X aviers Science College, Ahmedabad
expired. He was a decent gentleman and very popular teacher.

+  Gujarat University, Ahmedabad has started a new department: Department of Applied
Mathematical Science and Analytics, under School of Emerging Science and
Technology, Gujarat University.

The department has started a new course: M.Sc. in Applied Mathematical Sciences,
2 year full time program.

The Program aspires to train the students with a B.Sc. in Mathematics OR Statistics
ready for industrial applications of their subjects and programming and make them skill
ready for careers in the emerging areas of applications of Mathematics and Statistics
in AI&ML, Data Science and Analytics, Operations Research, Financial Mathematics
and many other contemporary applied areas with a strong focus on research. The
highlight of the Program is a semester long Project with Industrial / Research Track.
The School has also introduced Ph. D. program on Data Science, Al & ML, Actuarial
science and Applied Mathematical Science from this year.

4

* Head, Statistics Dept., M. G. Science Institute, Ahmedabad.
mbthaker2768@gmail.com
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READERS FORUM

Ashvin J. Patel*

Prin. Madhubhai Patel (Mehsana)

Published articles for clinical trials analysis are really good. More practical
illustrations can be given. June 2020 issue contains creditable informations for
Ph.D. programmes. My best wishes to SV team work.

Pinakin R. Jani (Ahmedabad)

In my opinion, more articles should come from industrial applications in
statistics. It is in fact need of the day. Readers can state problems that can
induce further research. SV team is doing good creditable work. Keep it on.
Prin. Sudhir Joshi (Modasa)

I get regularly SV issues. Published articles are encouraging. Along with
theroretical papers more stress can be given for data base research articles as
SV is an applied research journal. My best wishes for nice team work.
Nirav Shah (Kalol)

I read with interest Poisson Regression Model in some back issue. Author would
have given a real life application to make it fruitful. Articles on Management
and Statistics are very much essentially praiseworthy. I am happy wtih SV-both
in regularity and quality. Please keep it up.

Pradeep Prajapati (Ahmedabad)

Special papers on SC management issues are very interesting and useful.
Papers on econometric research should be included in each issue. In nutshel,
SV team is doing excellent job for promoting research. My best wishes.
H. M. Dixit (Pilvai)

I found SV October 2020 issue a special one, for a special cause on WSD
celebration. This is really encouraging. I suggest that from next year 2021, please
bring out 4 issues in a year. This can help the teachers, students and research
workers, as an inspirational source. Best wishes.

V. H. Bajaj (Aurangabad)

When I receive SV issue, first job is to read last cover page giving Biography.
It provides new and useful information. More issues in a year-that is what is
the need of the day. Congrats for good efforts by SV team.

* Head, Statistics Dept., R. H. Patel Arts & Commerce College, Vadaj, Ahmedabad.
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CONDOLENCE MESSAGES

*  Department of Statistics, MS University, Vadodara
We feel very sorry to hear the news about sad demise of Prin. A. M. Patel. He was very
kind, loving, sincere and decent gentleman. We convey our condolences to his family.

*  Statistics Department, SP University, Vallabh Vidhyanagar
We express our deep condolence on the sudden demise of Prin. A. M. Patel. He worked for
the subject, for GSA, for the society and also for Patel Samaj. Such personalities are very
rare and unassuming. We pray to God to rest his soul in peace.

*  Statistics Department, South Guajarat University, Surat
We heard saddening news about dismissal of Prin. A. M. Patel. He was very active, bold,
very sincere for all the works entrusted to him. His abscence is a tremendous loss to our
Statistical fraternity. We all convery our condolences to his family.

*  Dept. of Statistics, Saurashtra University, Rajkot.
Unbelivable news about sudden demise of Prin. A. M. Patel. He did his best for our statistical
society. He was a loving, sincere, decent gentlman. We all pray to God to rest this divine
soul in peace.

*  Dept. of Statistics, M K Bhavnagar Univeristy, Bhavnagar.
We regreat for the sad and sudden demise of Prin. Ambalal M. Patel. We know him since
long as he was like lifeline for our statistical society in Gujarat. He worked for our statistical
fraternity until his last breadth. We pray to almighnty God that his soul may rest in peace.

*  Bhavnagar Statistical Association
All the members of our association deeply mourn the sudden demise of a really great and
noble person - Prin. A. M. Patel. Starting from his career as a life member of GSA, he spared
no nerves to develop GSA. He rendered his duties with full spirit, sincereity and boldness.
We express our condolenses to his family.

*  Hemchandracharya North Gujarat University, Patan.
Prin. A. M. patel was like unforgetable diamond coming from Shelavi village of North Gujarat.
his services to the society will be remembered for ever. A real decent gentlman, loving, sincere,
honest person has suddenly passed away. We offer our prayers to almighty God to rest htis
devine soul in peace.
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Navrangpura, Ahmedabad-380 009. (India) Phone : (079) 2630 1919

GUJARAT UNIVERS'TY Fax : (079) 2630 2654, Website : www.gujaratuniversity.ac.in

E-mail : vc@gujaratuniversity.ac.in, vcofficegu@gmail.com

Prof. H. A. Pandya
Vice Chancellor

Condolence Message

The sudden sad demise of Principal A.M. Patel under the present situation
has been an extreme shock to the entire Academic Fraternity. He was a
learned and popular teacher with a devoted heart towards his subject. He
was always ready for any activity which would further the cause of Statistics
subject as well as spared no nerves for the service to the society as well as

Gujarat University and its Adhyapak Mandal.

| send my heartfelt condolences to his family and pray to almighty to give
them the strength to bear this untimely loss. May his soul rest in divine

peace.

AUM SHANTI

=

of. Himanshu A Pandya
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LATE PRIN.AM.PATEL - A PERSON WITH VISION AND WISDOM

- Dr R. G Bhatt, Head & Ex. Director, Gujarat University

OUR NOBLE A. M, PATEL SIR

It is unbelievable that Prin.A.M.Patel is not with us.When 1 look back and try to recollect
my association of more than there decades with him, | feel that it is difficult to write about him
in the limited boundaries of words.

I remember him as a person with dedication, commitment, hard work and full of life.He belonged
to Statistics Parivar ,H K Parivar, GSA Parivar, Patel Samaj Parivar and many other associations.

He had never confined himself to one strata of society.

Whenever someone needed him,he was available with unlimited enthusiasm.

His doors were always open for all.He was available for anybody who wanted his help.

In all his activities his family members especially his wife Ramilaben had constantlty

encouraged. All of us in our family cannot forget him for ever. I pray for such a noble soul to
rest in peace. OM SHANTIL
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KARMYVIR PRIN. AM.PATEL. SAHEB
- Dr. Sanjay Raval, HOD of Statistics,
Som-Lalit College of Commerce, Ahmedabad

Some personalities leave their legacy in the hearts of people. We refer to Principal Shri A.M.Patel-
A personality with simplicity of nature and frankness.

When [ was associated with Mahemdabad college in the year 1997-98, as a part time faculty, I first
came in contact with Principal A.M.Patel during examination duty. Since then I stand witness to his extremely
simple nature due to which anyone could easily share their problems with him and he would always be
eager and willing, without losing any opportunity to go extra mile to help the right person in need.

Being associated with Prof. K.S. Shastri sir, he has put his sincere efforts in taking right decisions
favourable for the teaching fraternity. In the year 1999-2000, when I joined H.K. Commerce College (Noon),
I had the opportunity of working closely with him. Whenever any student, faculty or administrative staff
approached him with a problem, he would very patiently listen and make his best efforts in providing
appropriate solutions. Not just this, he never hesitated in putting forward his frank opinion fearlessly in
front of Sanchalak Mandal whenever required. His dedication to his task, sincere approach, ability to remain
calm under pressure and systematic way of working earned him a great respect and trust from everybody
associated with him.

Remaining behind the curtain, he has dedicatedly contributed in the subject of statistics. Inspite of being
a person of statistics, he would impress all of us by using poems to express his thoughts. Whether it would
be GSA or Sankhya Vignan Journal he has immensely supported sincere people.

Truly speaking, society does take a note of a person who has crossed many milestones and yet has
been so simple and frank by nature. We all will always fondly remember him and will try to follow his
footsteps in the professional field as well as contributing to the society in the best way we can. AUM
SHANTIL

Sankhya Vignan (NSV 16) Dec. 2020 76




2ueixla
- 3l 2N s ed, BRlwag, =) Aa 5 Sud Sidy, Ul

Aledllyel Rld, A1y GualR(l stid 244 Hidddialgl adlaedl Baell dam: suud 8l vionala
ued ulsol

A yd a1y sl . AN ued dldod vueriwld sual i 1l wd aeeywy
IR TRRTRINT

lal Akl 2ifaH slasiHl Leeandl vilad AnleHl [Begd 9an21G [Qeandl adl did sdeids
[Blae yel 530 d a4d dorid yrllafldmial daFMa Ga Jorid yllaflél (sla-dl euigiy Gdr
92U Yrlladldl) wiesl vadd U 2t S1HL slaey, dlurorRel vtissian [Auul visHuel 2us
ddly A W senus ddly sRBEA wzid 530, AaMd gl iisma [@Quad uas old
25 4oL Ao ddly U HSL SiHA sl yd i 2l HgesS ued Aset-l sadmi
Yelaflél eqiusu didrAl sRKHL Uam quid s [Bidetlg, lelal i [Qenellyiig [&d %ldl
Uig WU Rl ALY AHIELA AS] 52l 21 YelladlZl sie s3d HIFUR B AW u2d Aol A1A
Halsid 246 i el Wil @a- usldul usasel, delr, [Avy 2 [Fwl Fdl 2ims ouediui 2ueelly
Bflule 21 314 ued ol o ea, wesl ydla{lél- stz [Quan sucilely oidiaqi-l
Al 1 [Frale] Aaidl i 1 @M s slusl Fedl AAA A HIRL ¥l 32 el «Adl Udl-lL
2AUSIAL AR BIARHL diledl UcdE SUAWL al S0 .

HIRL AetAlol Al 2uelldied] i 2a0] uarRidl 181 1Al udel dil sl dxdl-l GauEsiil
230 AUl ulalsd 2l sRacamer stolleld st slaol 201 ddld 1A Al dRe e Ald
s3I sl uHIlBLSAL 249 el QAR Ueslfld s3d 8 % WIZL gdiotelddul viowes a1l 82 9.

204] 2521012, 2020 AL A (A issaa (Bl Gaasll uAdl 2l »iu 3 siHd sldy 2HslAle
el UL A At “vhellsud vils eeResu” P 2uewlld Ul (31.) ofl ofl -l
Aol velldiesl a0k ARRad 2l 31 A1 ued  AA ulAld usiad “Uval (@A v visy
(@i s2all ds Holl d Wl Bredlldl (a1l uioL ol 88, eal v HleHl sl
AU AHIRL olArll @l Al Fedl AlEddd Halsidl el Wil easiasdl siRlEel-
aAdls olle duil AWAL 24 UslAA A5 Add AR Gl 2u00 24 QR Uslld sl

AL Ele elisl uedl [Rad 23d uad-l Fa- AHAR Aleoll 213Hl A3 44U S1A% 244
Aaads WRaAR [Qdin sl Sld d dli-l Ae i Adelladld W 9.

Avilidl URARA 2L gt Ase sl UL Al3d el 53 adl -l

I fo=fa vrenfor = =sfa uaes: )
T 99 FerEd=ar | vieAfa ’rEd: |
% ynfa: gl wnfa: |

77 Sankhya Vignan (NSV 16) Dec. 2020




AGILE AMBUBHAI
- Dr.A.C.Brahmbhatt, Research Mentor, PDPU.

The sad news of sudden passing away of Prof. Ambubhai Patel from our midst has created
a void in the academic, familial and social spheres .My association with him was 4 decades old.
I vividly remember how we were used to meet in the afternoons daily at HK Commerce College
to discuss our coauthored book titled ¢ Business Mathematics’ along with the then Principal Shri
Dhirubhai Velvan.His was a rare case where the same person may have served the institution in
three different capacities—as a popular faculty of Statistics, a proven principal and a committed
secretary!

The salient attributes of his personality that immediately surface in our mind whenever we
remember him were: his humility, hard work, hand holding nature for even a stranger, commitment
to work ethics, congeniality and loyalty. Throughout his career we had seen him vigorously running
around for individuals and institution. But even in the aftermath of his retirement , we saw a more
Agile Ambubhai engrossed into multifarious academic, social and religious activities till his last
breath.

Such a pious soul, doubtless rests in the heavenly abode.

My prayers are with the bereaved family members, fraternity and fans.
* % % % *

IN MEMORY OF PRINCIPAL & PROFESSOR SHRI A. M. PATEL
- Dinesh S. Dave, Ph.D.
Director & Professor of Supply Chain Management, Department of Marketing & Supply Chain Management
John A. Walker College of Business, Appalachian State University, Boone, North Carolina 28608, USA
Those we love and lose are always connected by heartstrings into infinity. Principal & Professor
Shri A. M. Patel will always have a special place in our hearts. We are extremely fortunate for
his true friendship, ocean of love, constant support, kindness and generosity, and his selfless service
to everyone with smiling face. Shri A. M. Patel inspired numerous individuals and made them
successful. He was a highly honorable person who lived his legacy as a true “Karma Yogi”
who believed “One has a right to ‘Actions’ but never to any Fruits thereof. One should never
be motivated by the results of his actions, nor should there be any attachment in not doing his
prescribed activities. One only has authority over action, not ever to the result and one should

not be motivated by the expectations and results”.

Grief is like the ocean; it comes in waves, ebbing and flowing. Sometimes the water is
calm, and sometimes it is overwhelming. All we can do is learn to swim. Our dear Principal
& Professor Shri A. M. Patel, you will always be remembered as a highly honorable man with
utmost integrity and we will always cherish your friendship! What we have once enjoyed your
true friendship, we can never lose and all that we love deeply and you will always be part of
our lives.
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OBITUARY FOR PRINCIPAL A. M. PATEL
- Prof. M. N. Patel
Head, Department of Statistics, Gujarat University, Ahmedabad

Our beloved Prin. A. M. Patel passed away in his Ahmedabad residence on 19, November
2020. The Statistics department of Gujarat University deeply mourns this sudden death.

He started his journey in teaching field from H. K. Arts College, H. K. Commerce college,
and then as a principal of H. K. Commerce college. Later also became a secretary of the trust
of this college and secretary of Vidyasabha. In Gujarat Statistical Association also he was secretary,
vice president and president.

He had spent many fruitful days together in the meeting and conferences held by Gujarat
Statistical Association. The love and respect he had, particularly for all Patel community and for
all the members of his college, and in teaching community also.

Let me tell that Prin. Patel was those distinguished persons that had a very well balanced
spirit, always taking special and personal care of people around him. As a principal he was a
big man with a booming voice, strong presence and a heart that embraced his staff and students.
He was a man entrusted with the overall leadership in almost all kinds of social and academic
efforts.

By his demise the department of statistics, Gujarat University has lost a well wisher, and a
warm and active supporter.

May God give strength to his family to bear this loss.

* % % % *
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PURSUIT FOR PERFECTION

- Professor D. K. Ghosh
FRSS, FGSA, UGC BSR Faculty Fellow, Adjunct Professor, Banasthali University, Jaipur
Retired Professor and Head, Departemtn of Statistics, Saurashtra University, Rajkot

I was shocked to hear the sudden demise of Professor A. M. Patel. First time I met him at
Chikhli where Professor C. G. Khatri organized the State conference of Gujarat Statistical Society.
He was very young and energetic lecturer at that time. Since then we used to meet in almost
all conference organized by Gujarat Statistical Society. I am still remembering Gujarat Statistical
Society ‘s seminar/conference was regular during that time. The beauty of the conference was
that Professor A. M. Patel seems to be visible at every point. As per tradition, meeting of Executive
committee of Gujarat Statistical Society was conducted at the chamber of Head of the Department
of Statistics, Gujarat University, Ahmedabad. The meeting was held three to four times in a year.
However the meeting was regular. | was nominated as an executive committee member in 1994.
Since then I used to have an opportunity to meet and discuss with Professor Patel on several points.
I organized the conference of Gujarat Statistical Society in our University and he visited my
department first time.

Professor Patel obtained his Master degree in Statistics approximately 50 years ago. He joined
H. K. Arts College, Ahmedabad as Lecturer. On his strong caliber and hard worker he joined H.
K. Commerce college as Principal. He was selected as Secretary of the trust because of his sound
knowledge and devotion to the society. Later even he was selected as the Secretary of the Gujarat
Vidya Sabha, These two positions were very enviable and prestigious.

He worked very hard for Gujarat Statistical association. As a reward he was elected Executive
committee member initially. Later on He became, Secretary, Vice President and finally he became
President of the association. I remember during his tenure as President of the Gujarat Statistical
association , the association was regularly organizing the conference and the executive committee
meetings. He was very fond of hard work. He never hesitated to do any work which provided
the development of the association. He never cared for the position in his whole life. Only work
and devotion for the association was his goal, motive and ambition. He also worked for the
development and betterment of the teachers. He was also elected as Secretary of the Adhyapak
Mandal a wing of Gujarat Teachers association. That time was the spirit to fight for teacher’s
right and existence for which he fought at length. He has worked along with Professor K. yu.
Shashtri also. I used to hear from Rajkot that whoever was joining as Vice Chancellor of Gujarat
University, Professor Patel was always in good relation with them. This shows his leadership.

In spite of proving his support and co operation to teacher community he did lot of development
and upliftmen work for his Patel community. He has started a periodical for his Patel community
named as “Umiyadeep”.

He was a very simple, down to earth, very polite, a disciplined, honest and loving person.
Hence with his sudden demise Statistical society of Gujarat is experiencing a very big loss. Let
us pray for his departed soul be in rest and peace in the Heaven. Almighty will provide the strength

to his family to bear the great loss.
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SHRADHANJALI TO RESPECTED PROF. A. M. PATEL SIR

-Dr. Chetanaben Bhavsar, Dept. of Statistics, Gujarat University

“Shradhanjali” in english means to pay tribute or homage to someone we admire or respect
a lot; honour someone with words or an award. Here, the person who gets the tribute is a departed
soul of Prof. A. M. Patel Sir.

Almost all of us experienced the loss of Prof A.M. Patel who was extremely dear to all
Statisticians in Gujarat, Gujarat University and H. K. College of Commerce.

The loss not only bereft of a life, but of an era and leaves behind memories of joy, love,
laughter, emotions, struggles and more we spent with our dear one.

We all have so many memories of celebrating functions like GSA conferences, Refresher Courses
and Valedictory functions of our beloved professors —Prof. C. G. Khatri, Prof. A. V. Gajjar, Prof.
B.B. Jani, Prof. Y. K. Shah, Prof. R. GBhatt —

with Respected Prof. A. M. Patel. We all are aware that he was always ready to support our
all departmental activities any time anywhere from bottom of his heart. We feel his support by
all means. Really, we lost a honest, loving, frank and hardworking human being and no one can
fill his gap by any means.

One special and remarkable thing about him was that; he was always ready to deliver talk
and “A LONG POEM?” related to functions whatever it may be.

We all pray to God for giving Prof. A. M. Patel soul Parma Shanti.!!!

Sankhya Vignan (NSV 16) Dec. 2020 82




B sicncqacud uea : suyy Ad s @ldda
-3L €l wonuld, MiuR, wdaa [Qewdt, dond YRaARd), xuusius.

A, . 514 s S, vtHzlaleHidl v 1eeoUl § arid YRaAldAl aHislaa Manui
214l A [@Aeuaml A5 arvaidl ddly s, dusfasn eadsl ol o 31 . €3 A Wil
AR 51019, WL AR+l 6AGR AR 31 . UeHi ooud YA AL sim 35edll calls uRaudi-l
GrRadlpiAl A5l He v Yeist S a1d, WL oAl gz WR lsug A Al vis Aa
Alel, dge ALl all susl vin s10fl $unL ol R_U9AAL AL URAL, GURALAS i vo U[Rs dl3d
L A 2l Gef €] 21 A o, eudl eudl WRL (AN oty o yedl aour, HIRL UM, A el
ol 24 2D 2 SIS Uil Holl 012 Sl 21 UG U DHAL M, UM, AU, HAY HedisH
Seell SIIGEARR A 3 wel dal ge avlell, eus Haoddl 25 21280 2 HiaeAl Ul vot
1d, AR WR 4y oY ¢l amyl, ¢ Ailasdl ML 8L, HIRL AU Yool § SO UL S8
21d Al ved ¢ Raduat, Ul 2 MR AUHAL WAl A 3L Rl B 5 sH SlAHL v
UE UR Sl Al AHIA WL B i R4 [QA - 2053100010 HIBAR, 2 HA vjel 203, H AuHL
willdle dlat, 2 oflyg 51 A8 ual B vicnalacis ued A i izl il 18-l usdl yaisid. .. 1yeR
HelSld.

ugdl ol A%l Hasid Aot uRaldd 4, oo Yu 2 AHsd dled, AR Al AR AU BH-L
Aledt WA Holl AU, ARy Godl e, sAudl ASA dl viu-l 20, UHIRLS dl 2l 3 yRa(ldH]
o] o sl 2 HA dl sdL %, wel A1A A YRadldl, [@Qua, Qo saulasl 2 sieus
430 951812 ALl AALS dl 2z 20T % U, 2 quid Bl 2Re. ofl. diL Al8el 9a1d YRl
saulasll 24 Ul 3. 21, Wl Aset Gugaulasl edl, o4 Ul Wl A8ord A Al agl uddl
AHAG 232 uel usdlarr HIRL $redd avid H 24 Addl, uol Rl Bl dirl de i [,
iolAldelsd Yed Aot ol ol Ul Al ASOAL il UL S1HAL S ARUYS HI0L vl il
Add AL, e 2ul 412 514 50Ul 291 vty Gofl 24 A uedl 21wl yel el 45, Rl
ol B u2et ALE6L AL AUAAIR MOl A 21, H-AL 8 YL el Ad, sAHVIL ASI, vt Aledlledl
uRasl, sl FHAL AL 2 o121 YU 21 Ry A4l 2000 o A8l 2147, ULl s dld SURY
¢ ol 2l 3 219 AlRRLs g, S WMLRISAL asteldl 2 Aldsdl [ ol s 2412a0l
ald HIZl w2 s el

2lal [Qlael olda ardl, UHBs, asielr, s1s, Aedlell eRal, suyvil sial Bl visueideis
ued Aol Ad Hlds WL clacfldl - aey ydsdl sigixla U 53 ¢ A AedldA UK sUlY
MLl AR aild AU il L.

83 Sankhya Vignan (NSV 16) Dec. 2020




alsiosla

- B sl »HR ol o)
gl A, A, W S1AY s SMA, HIRAL-3¢ 33U, .24l
aisstenz [Quasl, [Qael2iiedl, 2euusil 2 20l Add vlastl gvidl Agedl, 10, sidella
ABdc ved iolAldeils. AxUd Yelladldldl issoua [@QetaHl, 2. 3. siHAdMl 3 gel-el
Sleg UL AR URL HUldle, Ay IR Mgl UR Add [Rd 2t I8l 2uasi 20ys Holdl, dd-l sl
o8l AR sl WAL dTE W AHLLS HISRAL vid Adi d¥el gkl HAd 1] Zw wRvR
Gualdll edl. 3Z e dd HiAg © 3 dail wdl Ul 82 Al Yldirl Lsld-2aeiian S10L i 20

235 oiAladl, 2l sHalla auldadl vile 2uved Al e 4. 3 il

* % % % *

Aonued - Al Aacua wd AuHl AHaR
-Sde A, AwAR

sz Aual us dd 20Ul Al LU Aol AUSHL il ¢lal. Ml
ALs3LWRAA vAUAL S1EL dFlS L5l vieaus ddl siRBEHL a32id 53 2 21U dl3Hl
2ildu Uild §12.5.514% 15 siHAAL 201 A5 WR wiRl. 20l suus ddls ydl [t el sl
yel 531, Sldoell aMd YR Ay 212d vissisuye [@ewol, Aoid YRaRAu sl el 2138 S,
ALSIWA UAR Vil UAR Al 2L A4l SRl walisdl 6L 2 H vald-i 2@ ULl vl
AL 5 AR ollerl vaslpil €ld, ud Aol A4l 1lid WA, WelFs x4 FEHSUD Sl
wisstan [Auy v [Aeddl oid sidella 28 1 HIZ Rl Hdetalle @l ARl AL 1S vl
ollsadld i, slwst dlaldl €ld & [Auud @dldl 515 stdsMd 2uEloH sald Sl Y2 Aldotd
el SHall R, dissin [Avaddl ulan, xearRisy 5 U Astaeldl sl sla ued ulsol-dl
L A SIHAKIHE AUl ASSIR SHIAL WL, 2L S1HA YD ULZAML 2 ARUSL A 20YS A1 AL
g o Adl, Adl Ul solldl wR uizdld Mwle( Holl & 2 o oAl wA dHH siR(ldH]
g UGl AL QUL AR [RRaied o1d AHY Y8l S,

HIA G261 AAAL ALl AisWAEAL S8 dll Uesl A3 AL ULl S usal HRL (Ul Yd [Feel
LA vtHelale] doRid sidaHl G2 vedu 2 UA Al Rl HIRL Rdldl lds i 2ArdeAdLS
Sl AURA SR WAL 25 ol Il 21213, u2d Aot HIRLHLS AL Lol 4. HlRLHLS-
AL A1 ALl 2 AAYRHUL UL 51 2@ AL g5l sA4125 HIRL Ul %dl 27 AALIR
QA% oirtdl AUl Ul wisstau [Avadl [Qeuel 2 RolIE ARUUS DA 5 GARMLSHAL ¢HLS Hidl
Lot ued Aol sl vl wRaAls doltlHi uRsuHl. didl-Hlel, Lei-AUMH dHIM UANHI
Lo U ULSoL HIFL AL S1MU &L, SLSUBL UsIAL Hosasl Sl [Any i1 Usll 8lu, sles
5 aqule, ollsadldl €l ¥ Azl Sasa-l amydl Anadl-dl €l 3 wRalkls Ul Sld 5 x4l
Ml 3613 Adldl S2A9L A dl .AH. Yed A6 Y5 YeAlsld Hlddl.

u2d Aol [Feacied Aalela, A0 2 UAWSI ¢old HIZ Rl Ale A, RHA AGHR ASI,
UM v ALl AHAL DAL Ul sdl. wed Aol vl [Qewael i [slald, U0 AHI
Aasl vile 2HAL URaAlR dal AHLy, sz [Qua 2 d-dl A AsadAl AUS dHIZA
ddel Yol AsHl [oll Hie dHal avyriadl 8.

uey Uil i aild T Ad] w08 Agdid @lays el

Sankhya Vignan (NSV 16) Dec. 2020 84




w8l vioneud uean aiola
Stdlaass:, yd Rams,
wdn A AissIA slau, AR A% UHH0R
is3RAAL UAs YHIAL 202040 R Astl, Botdeul ‘sl gampu yuiyel edlsd Al
sl vioteld y2ddl @Ml AHAR AiHO] vidid gl el sded ¢,

uol o MUl ded, At dsdl, AoRld RIARsa AR alls uRde 4dR 244
gl Ridelladl el did Aassll sisndid ued ¢dl. ‘vl [@Asid’s aHuu UWRg A i
el @il del A 23U HAdl € A HIE Add viaxdl gl vioend ued gl Aysd qules dls
arel id A4l [Aeudl.

6l UL UYL AALRAAAHINAL AUl vUld 83 5 ALl vll-siel 24290 vetldl edl. dell
AB Al UL HAAAL sdl. dHdl ALl Slaeud 8 dvil sl edl.

wal otgyrll ulaedl d2uadl Mo il ad ad AlGded.

ok ok ok %
Ad Ad ULUH
-3l Guis: QN4

AR 9l viondld ued de-ly AAUUS, YA SR HIAIUS Uig, A 2420 2l A4AanR
ddl dlgd $UR (el edl. eenad, aHanad, dlviad adik e3s QR lsadl a=Haad siasd
©, uig [Raerdl 005 sAadl 515 AR ALERAL A8 O,

A4 auus dddl Wil sibel eost sugd siaxdl suiell. 2uladls daLtl wa wals wHy
qauAsdl dal sas Qenl>l Yol uelaadl »idRs 3o 3 aliasll ued wdor w2l qutest
s3. wMeid A vl awsalsasll, [Qenell>ixl walad aaidl ylsa 3 sl vl Aadl, ¥ |-
VUL GU HIRL HARAUUHL Hes3U UD.

Inspite of being an effective orator Patel sir was someone who could influence all of us by
his actions alone.

AULSIARAAL AIUS SlAl 9l 81SE SlaRAAL i AUB[RAS 2UA3d SAH~AL oLl A4St
i34, 200 gdl.

e RO § 2ud 6 Ad 7§ A oIdA 2ug 56 d ?

A seHA YR 537U VAl el Hisddldl Gil Yo SR8 dil =ubl dal [Qenelii-l
HidAU2 GUR RlRowa 84 2 [Avasdl did 53021 dl dvaisioll 20530 vl gl 8l {laiel ql [Qud
¥l Rl wAdd 9.

AN d A UL gAsed A AsT U3L... HARL Asd sl ofleg $9 lud ...

85 Sankhya Vignan (NSV 16) Dec. 2020




d. [ vionaa 2xn. wean wmuixla-agisla
- B wgeus Al vea (meuwu)

Aioll AHY olle, w01E daRld Y. et SIA% Urdlr] AH1oeAL Al HslrAL dl. RU-90-300,
e (B AWl Ggaled uiolL slelausud Rlas sl 215 sl oeudl ddlR asudl 4
el del dle A4S Ul sdl. 8% dl du-l AAAL qMWIL ANl Vol AHY =4l A Sl Al dl
R0Ml AdR, 2030 AL A% AL HAY HAL 5 (. violdld AH. ued sIRLAL AL %L 8kl
ol 2510 Adr Belald 244 9. ARAAUL AHRAR oAl SR AR dl HILML YrAlasIol 9L
AL e GLAL 2alls dal gl arellii arsia A way. . ioeud Ald WL u{ld 2i4eid edl.
aufl IR oin-l s AL [AMy AAissiuw.

AR VU6 elds usal Aetidl [y, w12l Fal Aiel dUHHL F=HAl. L Al Grir 2LeRAdsAl dUHiilxdL
dAlsiHl (el >0 oyl 4 odl. el oo A edl IR slaw Yl G Qe Aadl Guu s+
A 24 AL vtissiauaAl uedl wn 530 sdl. s el 93elAL Ullaut [Qeel edl
e [Feolleiz EHAL dMEL Uldlel Aol Vol % USRI A HiA-l 422 L. AL A” s1dsl
sl At A4 USRI a3 Al 2l 2123, s1d sldy, el Fdll walsd damial
A dilS [Rgd 2dl. dHwan, $3% [[sL, vid, asteldl, aagizdl,, adlall sandl a9z al
gl dli s adls-l silel e e, w1l suust A8 Wdidl 208l uHHIa
HQoeql s ARL 2Us dddHAl ulasl sHEl. dddL 2idl ARl SR8 3 o el siud sidenmii
BRue a3l azefl a3dl. didl adladl 2uasd, Gl yzows, Aals el aqell, sepula-
Al A A4 2Aad a2 Fal el 518 dvil s A0 BURWE YA 14l

Ul 822l sides, YRalidl, stissm Rudiee, sienus {io-dl 21iEu1 2 0H1Pss ug sl
ROUSL oML, 252 Blid, 38, 2ot elidl 8. seluRl Alsdl Adl. 24l eaixl 02 Yldi- wRaR
UAAL gaioield2 wel YU MAetddl 6. sl R 20Bs Gui--dl S unlomaHl usl d01R
(QaREsl v Araod dididl dgfasiidar Sl el vl

Jold YMARiZ]l [RrdIR s Hidl Ao A 22Us eml 7L, [Rdl 219 6551 Wil
ielAtl 2l ANA0IAL 2029 ULIAL D15 Scll. 2A240US {30l 5100607 AU i WAl adly il
L Al wdl. dorrid wREsA MARBAAAL 20Ul Alls 3 2wad wedldl iael,
% BBl @A AR, e AvUAAA FAL UL HIZ €lzelR €ld 5 4 €ld dl wel 2AUEs AsdlL
il Ustasl siK1ME AsdlRll ol UGB UATL Sl &L .43l sIRIeULL AU, GuUyYL,
UYL QIR Al Uel UR L iy gleell A Yuasl ol aadl Aot Al »uld. 3. vl
WHIRUA 222l Uy dls 20dHd A1 Uglrain stdsding 2ula Al diesur ol 84l
adsl sid Rile w2 Rl 2a Aseu Wl

U Y. Al [AlQH AAOHL 2t YA, U el udlas, viondad, e Yeuis
al sMld4l [Birladiue o4fst el 53 AaBs yedldl Aat-ndl HIollel oirtdl 6L, GdR LM
Y[R, vl 2issea [@Quadl ol 215 @al ued did Ul Uldidl sttt 24 el died
wualdl HAG ds ue duel duoy dd Feudl edl.

Sankhya Vignan (NSV 16) Dec. 2020 86




AHAULEA, sded uERldL, FArnadl, aslladl, [st, vid, d@sdl, yaed asiedl gal
el duel dlsdcarl vrell ol @i

1L g el oAl Fot, Aedldll, avi 2lal viopeiSHl vieil auyl [@Qeiy Al s viaRAM
Ysl, ydl A sy ddl dudl viedl sugeifa sudl 6 9.

URHEULY, URHLAHL AL URARy A i audl [Aelud g det sl alsd i el
AU i AgAAAL G PR il old 2 o wel-iue eeuydsHl cuaiyla, waixla, sgixla.

F aila: wila: aila

May his noble soul rest in peace.
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A TRIBUTE TO RESPECTED PRIN. A. M. PATEL

-Dr. M. B. Thaker, HOD, Statistics Department,
M. G. Science Institute, Ahmedabad

It Is a matter of great shock that Prof A M Patel is no more with us, he has rendered invaluable
services in the field of statistics. he was such dedicated prof. that he continued contributing his
services for the publication of the journal Sankhya Vigngn. His demise left a big vacuum among
the teaching fraternity. He will be remembered as a learned professor and above all a very good
human being. The students were very much fond of him. Patel sir was an active member of our
swimming group, he always used to getup early in the morning He was an early riser and was
a regular swimmer at Gujarat Vidhya pith swimming pool, As a fellow-traveller, we enjoyed many
memorable outstation trips in the lap of nature. His contribution for the upliftment and enlightenment
of his regional Pate] Community will always be remembered. He worked for his community till
his last breath. His demise is a personal loss to me. May god give him eternal peace and the

strength to bear the shock to the bereaved family-members.
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AMBALAL M. PATEL*

) Ambalal Patel was born on 25 Nov. 1940 in village Shelavi of
Mehsana district, of Gujarat State. After completing high school
education, he studied at Gujarat University for graduate and post
graduate degrees in statistics subject. Thereafter he worked with
H.K.College, Ahmedabad, first as lecturer and then as Principal of
the college. His very sincere and noble services brought him the
reputable positions of Hon. Secretary of the college trust and also
for Gujarat Vidyasabha.

Prin. Patel was connected with about 30 institutions during
his life span. He worked as secretary, vice president and president
of Gujarat Statistical Association founded by Prof. C. G. Khatri.

He rendered exemplary services as Joint Editor of this journal Sankhya Vignan
until his last breath.

He has worked with Adhyapak Mandal as Hon. Secretary for teachers problems and
perspectives along with other eminent leaders. He has also worked for Patidar Samaj. He
started a Journal Umiyadeep for uplifting lives of people in the society. He was very simple,
down to earth, noble and polite person. He was a nice teacher and wrote textbooks for
university course works. His life motive was SERVICE TO THE SOCIETY. It is very much
true for him that

"His life was so gentle and all the elements were so mixed with him that nature
might stand up and say that - THIS WAS A MAN."

Prin. Patel was also a very good writer in Gujarati Literature.

On 19th Nov. 2020, he suddenly passed away at the age of 80. His demise has been a
very big shock to all concerned. We pay homage to this divine soul by this narration.

"WE CARVED NOT A LINE, AND WE RAISED NOT A STONE
BUT WE LEFT HIM ALONE WITH HIS GLORY."

*ABHIVANDANA (A Special Supplement is brought inside the journal.)
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