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Message

On the occasion of the 12th Statistics Day celebrations on 29th June 2018, coinciding with 

the 125th Birth Anniversary of late Professor P.C. Mahalanobis, I extend my warm felicitations to 

all those who are involved in the production and use of statistics in the country. 

Official statistics help in making policies which impact people of all walks of life. In the 

present scenario, Official statistics have to fulfil high quality standards demanded by data users. 

Data collection and dissemination of statistics using information technology and best management 

practices will improve the quality, credibility and timeliness of data, which in turn will lead to 

better governance. In this context, it is quite appropriate that the theme for the 12th Statistics 

Day is “Quality Assurance in Official Statistics” and I am confident that it will generate enthusiasm 

among the statisticians in our country. 

I wish the 12th Statistics Day program all success.

(Vijay Goel)

New Delhi

June, 2018
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Life Sketch

Prof. Prasanta Chandra Mahalanobis
th

Born: 29  June 1893
th

Died: 28  June 1972
P. c. Mahalanobis 
was a well-known 

Indian statistician and scientist. Mahalanobis is 
greatly popular for introducing new methods 
of sampling. He had also established the 
Indian Statistical Institute. P. C. Mahalanobis is 
remembered by Indians as an Indian scientist 
and as an applied statistician. His most significant 
contribution in the field of statistics was the 
Mahalanobis Distance. Besides these he had 
also made pioneering studies in the field of 
anthropometry. He also contributed to the design 
of large scale sample surveys in India.

early life:

2. Mahalanobis belonged to a family of Bengali 
landed gentry who lived in Bikrampur (now 
in Bangladesh). His grandfather Gurucharan 
(1833–1916) moved to Calcutta in 1854 and built 
up a business, starting a chemist shop in 1860. 
Gurucharan was influenced by Debendranath 
Tagore (1817–1905), father of the Nobel laureate, 
Rabindranath Tagore. Gurucharan was actively 
involved in social movements such as the Brahma 
Samaj, acting as its Treasurer and President. His 
house on 210 Cornwallis Street was the center 
of the Brahma Samaj. Gurucharan married a 

widow against social traditions. His elder son 
Subodhchandra (1867–1954) was the father of P. C. 
Mahalanobis. He was a distinguished educationist 
who studied physiology at Edinburgh University 
and later became a Professor at the Presidency 
College in the department of Physiology. 
Subodhchandra also became a member of the 
Senate of the Calcutta University. Born in the 
house at 210 Cornwallis Street, P. C. Mahalanobis 
grew up in a socially active family surrounded by 
intellectuals and reformers. 

3. Mahalanobis received his early schooling at 
the Brahma Boys School in Calcutta graduating 
in 1908. He then joined the Presidency College, 
Calcutta and received a B.Sc. degree with honours 
in physics in 1912. He left for England in 1913 to 
join Cambridge. He however missed a train and 
stayed with a friend at King's College, Cambridge. 
He was impressed by the Chapel there and his 
host's friend M. A. Candeth suggested that he could 
try joining there, which he did. He did well in his 
studies, but also took an interest in cross-country 
walking and punting on the river. He interacted 
with the mathematical genius Srinivasa 
Ramanujan during the latter's time at 
Cambridge. After his Tripos in 
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physics, Mahalanobis worked with C. T. R. Wilson 
at the Cavendish Laboratory. He took a short break 
and went to India and here he was introduced to 
the Principal of Presidency College and was invited 
to take classes in physics. 

4. He went back to England and was introduced 
to the journal Biometrika. This interested him so 
much that he bought a complete set and took 
them to India. He discovered the utility of statistics 
to problems in meteorology, anthropology and 
began working on it on his journey back to India. 

5. In Calcutta, Mahalanobis met Nirmalkumari, 
daughter of Herambhachandra Maitra, a leading 
educationist and member of the Brahma Samaj. 
They married on 27th February 1923 although 
her father did not completely approve of it. 
The contention was partly due to Mahalanobis' 
opposition of various clauses in the membership of 
the student wing of the Brahma Samaj, including 
restraining members from drinking and smoking. 
Sir Nilratan Sircar, P. C. Mahalanobis' uncle took 
part in the wedding ceremony in place of the 
father of the bride. 

Contributions to Statistics:

6. A chance meeting with Nelson Annandale, then 
the director of the Zoological Survey of India, at the 
1920 Nagpur session of the Indian Science Congress 
led to a problem in anthropology. Annandale asked 
him to analyze anthropometric measurements of 
Anglo-Indians in Calcutta and this led to his first 
scientific paper in 1922. During the course of 
these studies he found a way of comparing and 

grouping populations using a multivariate 
distance measure. This measure, D2, which 

is now named after him as Mahalanobis distance, 
is independent of measurement scale.

7. Inspired by Biometrika and mentored by Acharya 
Brajendra Nath Seal he started his statistical work. 
Initially he worked on analyzing university exam 
results, anthropometric measurements on Anglo-
Indians of Calcutta and some meteorological 
problems. He also worked as a meteorologist 
for some time. In 1924, when he was working 
on the probable error of results of agricultural 
experiments, he met Ronald Fisher, with whom he 
established a life-long friendship. He also worked 
on schemes to prevent floods.

8. His most important contributions are related 
to large scale sample surveys. He introduced 
the concept of pilot surveys and advocated the 
usefulness of sampling methods. Early surveys 
began between 1937 to 1944 and included topics 
such as consumer expenditure, tea-drinking 
habits, public opinion, crop acreage and plant 
disease. Harold Hotelling wrote: "No technique 
of random sample has, so far as I can find, been 
developed in the United States or elsewhere, which 
can compare in accuracy with that described 
by Professor Mahalanobis". Sir R. A. Fisher 
commented "The I.S.I. has taken the lead in the 
original development of the technique of sample 
surveys, the most potent fact finding process 
available to the administration".

9. He introduced a method for estimating crop 
yields which involved statisticians sampling in 
the fields by cutting crops in a circle of diameter 
4 feet. Others such as P. V. Sukhatme and V. G. 
Panse who began to work on crop surveys with 
the Indian Council of Agricultural Research and 
the Indian Agricultural Statistics Research Institute 
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suggested that a survey system should make use 
of the existing administrative framework. The 
differences in opinion led to acrimony and there 
was little interaction between Mahalanobis and 
agricultural research in later years. 

10. In later life, Mahalanobis was a member of the 
Planning Commission and contributed prominently 
to newly independent India's five-year plans 
starting from the second. In the second five-year 
plan he emphasized industrialization on the basis 
of a two-sector model. His variant of Wassily 
Leontief's Input-output model, the Mahalanobis 
model, was employed in the Second Five Year Plan, 
which worked towards the rapid industrialization 
of India and with other colleagues at his institute, 
he played a key role in the development of a 
statistical infrastructure. He encouraged a project 
to assess deindustrialization in India and correct 
some previous census methodology errors and 
entrusted this project to Daniel Thorner. 

11. Mahalanobis also had an abiding interest 
in cultural pursuits and served as secretary to 
Rabindranath Tagore, particularly during the 
latter's foreign travels, and also worked at his 
Visva-Bharati University, for some time. He 
received one of the highest civilian awards, the 
Padma Vibhushan from the Government of India 
for his contribution to science and services to the 
country.

honours:

• Weldon Medal from Oxford University (1944)

• Fellow of the Royal Society, London (1945)

• President of Indian Science Congress (1950)

• Fellow of the Econometric Society, U.S.A. 
(1951)

• Fellow of the Pakistan Statistical Association 
(1952)

• Honorary Fellow of the Royal Statistical 
Society, U.K. (1954)

• Sir DeviprasadSarvadhikari Gold Medal 
(1957)

• Foreign member of the Academy of Sciences 
of the USSR (1958)

• Honorary Fellow of King's College, Cambridge 
(1959)

• Fellow of the American Statistical Association 
(1961)

• DurgaprasadKhaitan Gold Medal (1961)

• Padma Vibhushan (1968)

• SrinivasaRamanujam Gold Medal (1968)

Statistics Day

12. Mahalanobis died on 28 June 1972, a day before 
his seventy-ninth birthday. Even at this age, he was  
active doing research work and discharging his 
duties as the Secretary and Director of the Indian 
Statistical Institute and as the Honorary Statistical 
Advisor to the Cabinet of the Government of India.  
In recognition of the notable contribution made 
by (Late) Prof.Prasanta Chandra Mahalanobis in 
the fields of economic planning and statistical 
development in the post independent era, the 
Govt. of India has decided to designate 29th June 
every year, coinciding with his birth anniversary as 
the Statistics Day in the category of Special Days to 
be celebrated at the National Level, vide Gazette 
Notification No. 146 dated 5th June, 2007.
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years life Milestones

1893 Born on 29th June in Bengal

1908 Completed schooling at Calcutta

1912 Graduated with Honours in Physics from Presidency College, Calcutta.

1913-17 Completed degree in Mathematics and Physics from King's College, Cambridge & was 
awarded senior research fellowship. His tutor, W.H. Macaulay, drew his attention to 
Biometrika that   permanently changed the direction of his life   

1917 Prof. Seal of Deptt. of  Philosophy in Calcutta University, invited Mahalanobis for analyzing 
examination results of the University

1922 His first paper on statistics entitled 'Anthropological Observations on Anglo-Indians of 
Calcutta, Part I: Male Stature', published in Records of the Indian Museum

1922-26 He Held the post of Meteorologist in the Alipore Observatory

1924 He made some important discoveries pertaining to the probable error of results of 
agricultural experiments

1926 He met R.A. Fisher at the Rothamsted Experimental Station & was in touch with Fisher 
till his death

1926 His work on prevention of floods in various regions of the country for Indian Government 
resulted in alleviation of the problem of flooding to a large extent 

1927 He made extensive statistical analyses of anthropometric data and closely examined 
Pearson's Coefficient of Racial Likeness (CRL) for measurement of biological affinities at 
Karl Pearson's laboratory in London

1930 His seminar paper on the D-square statistic entitled 'Tests and Measures of Group 
Divergence' was the basis of two large-scale anthropometric surveys in the United 
Provinces and Bengal

1931 He founded Indian Statistical Institute, at Kolkata. Later by an act of the Indian Parliament, 
the Institute was declared as an 'Institution of National Importance' in 1959

1937 He worked on large scale sample surveys with estimation of area and yield of jute crop 
in Bengal. He raised important and difficult philosophical questions on randomness and 
representativeness of a sample, which remain relevant and challenging even today

Prof. P.C. Mahalanobis- Life Milestones
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P V Sukhatme 
National  Award For  

Outstanding And 
Meritorious 

Research Work In Statistics 
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A Life Sketch

Prof. P. V. Sukhatme
27 July, 1911 - 28 January, 1997 

Pandurang Vasudeo Sukhatme was 
born to Vasudeo Hari Sukhatme and Styabhama 
Sukhatme on 27th July, 1911 in the village Budh, 
district Satara, 100 miles south of Pune. After 
completing his school education in Pune he 
graduated in 1932 from Fergusson College with 
Mathematics as the principal subject and Physics 
as a subsidiary subject. During 1933-36 he studied 
at the University College, London and was awarded 
a Ph. D in 1936 and a D.Sc. Degree in 1939 for 
his work on bipartition functions. This work was 
published in the “Philosophical Transactions of the 
Royal Society of London, Series A”, June, 1938.

2. Whilst in London, Prof. Sukhatme came under 
the influence of such eminent authorities in 
Statistics as R.A. Fisher, Jerzy Neyman and E.S. 
Pearson and did valuable research in Statistical 
theory of Sampling. His two most significant 
contribution were on bipartitional functions under 
the guidance of R.A. Fisher, and sampling theory 
entitled “Contributions to the Theory of the 
Representative Method” under the guidance of 
J. Neyman and E.S. Pearson. The latter paper laid 
solid foundations for his subsequent pioneering 
research in the sampling theory of surveys and 
improvement of agricultural statistics which 
ushered in what may be appropriately termed 

as the Sukhatme era in the development of 
agricultural statistics in India and the world.

3. When P.V. Sukhatme returned to India, while 
searching for a University job, he had an interview 
with the Late Pandit Madan Mohan Malviya, Vice 
Chancellor, Banaras Hindu University. Though 
Panditji was satisfied with the brilliant career of 
P.V. Sukhatme and agreed to create a Department 
of Statistics in the University to accommodate him 
but he wanted to know from Sukhatme how a chair 
in statistics would help our country. P.V. Sukhatme 
did not know how to answer this question nor did 
he join Banaras Hindu University but this question 
must have moved him sufficiently in determining 
his future life, particularly his fundamental work 
on nutrition. 

4. During 1939-40, he was a Professor at the All 
India Institute of Hygiene and Public Health, 
Calcutta. In 1940 he joined ICAR as a Statistician, 
and was later on appointed as Statistical Advisor to 
the Council to head its Statistical Unit. On account 
of his dynamic leadership, following the path and 
tradition set by him, the statistical branch of ICAR 
eventually grew to become a full-fledged Institute 
(Indian Agricultural Statistics Research Institute) 
exclusively devoted to research in Agricultural 
Statistics. In the context of the green revolution the 
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importance of statistical techniques in agricultural 
research hardly needs any emphasis.

5. Prof. Sukhatme, as a founder of the Indian 
Society of Agricultural Statistics , devoted a good 
deal of his time and energy to the popularization 
of statistical methods among the practitioners of 
agricultural, veterinary and related sciences. He 
served as the First Honorary Secretary of the Indian 
Society of Agricultural Statistics for a number of 
years. The Society owes him a lot for his continued 
valuable guidance as well as for shouldering the 
responsibility, as its President during 1991 and 
Executive President since 1970 till his demise. 
From its inception to 1963 he worked closely with 
Dr. Rajendra Prasad (Founder President of the 
Society, the then Minister for Food and Agriculture 
and later President of India.

6. In 1951, he was a Visiting Professor at Iowa 
State University, Ames Lowa, USA where he 
completed his textbook on sampling. During 1952-
70, he headed the Statistics Division of the Food 
& Agriculture Organization (FAO) of the United 
Nations in Rome. After retiring from the UN in 
1971 he served as Regents Professor, University 
of California at Berkeley and then settled in Pune, 
carrying out valuable work on nutrition at the 
Maharashtra Association for the Cultivation of 
Science. He authored several books on various 
scientific topics of interest and published more 
than 200 research papers in reputed national and 
international journals.

7. Prof. Sukhatme was well known in the field of 
nutrition for the Sukhatme-Margen hypothesis 
which in plain language implies the following: at 
low levels of calorie intake energy is used with 

greater metabolism efficiency and decreases as 
the intake increases over the homeostatic range. 

8. He was awarded the Guy Medal by the Royal 
Statistical Society for his paper on nutrition which 
he presented to the Society in 1963, the B.C. 
Guha Memorial Lectureship of the Indian Science 
Congress Association in 1965 and the B.D. Tilak 
Lectureship of the Indian National Science Academy 
in 1982. Among the numerous other honours 
he had received, mention must be made of the 
Fellowship of the American Statistical Association, 
National Academy of Sciences, Allahabad, Indian 
Academy of Sciences, Bangalore and Indian 
National Science Academy, New Delhi. He was 
elected member of the International Statistical 
Institute, Netherlands and its Vice President in 
1969-70. For his outstanding contribution to 
Science and Human Welfare, he was conferred 
the Padma Bhushan by the President of India in 
1973. He was awarded the Hari Om Ashram Trust 
Award by the University Grants Commission in 
1983. For the distinguished service to the cause 
of Statistics and its application to agriculture and 
allied fields, he was conferred with the honour of 
Sankhyiki Bhushan in 1989 by the Indian Society of 
Agricultural Statistics, New Delhi. He also received 
the P.C. Mahalanobis Award at the Jaipur Session 
of the Indian Science Congress Association.

9. Prof. Sukhatme expired on 28 January, 1997 
at Pune. With the demise of Prof. Sukhatme, 
the scientific community in general and the 
Agricultural Scientists in particular has lost a great 
statistician, true advisor, dynamic leader, well-
wisher of humanity and a renowned personality 
of international fame. 
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Prof. P. V. Sukhatme National Award 2018 

is presented to Dr. Rahul Mukherjee, Professor 

(HAG), Indian Institute of Management Calcutta 

for his outstanding and meritorious contribution 

to theoretical and applied Statistics as well as 

contribution to the Official Statistical System. 

Rahul Mukherjee (born February, 1956) is 

a professor in the higher academic grade at the 

Indian Institute of Management Calcutta. Earlier, 

he was with the Indian Statistical Institute where 

he was awarded an out-of-turn promotion to full 

professorship at the age of thirty three. He received 

his B.Sc. (Hons) and M.Sc. degrees in statistics 

from the University of Calcutta, with rank first in 

first class in both examinations. He was admitted 

to the Ph.D. degree of the same university in 1982. 

Professor Mukherjee is a world leader 

for his outstanding research in such diverse 

areas as design of experiments, survey sampling, 

asymptotic theory, and so on. The profound 

depth and elegance of his work has led to its 

wide acceptability in major journals. In particular, 

he now has 38 papers in the Annals of Statistics, 

Biometrika, Journal of the Royal Statistical Society 

(Series B), and Journal of the American Statistical 

Association – journals that are widely regarded 

as the four topmost journals in statistics. This 

number is by far the highest in top journals of this 

level, among living resident Indians in the field of 

statistics. His books, all from premier international 

publishers, bear his hallmark: elegance and 

lucidity. 

Over the last 23 years, Professor Mukherjee 

has continuously been on the editorial boards of 

one or more top journals in statistics: The Annals 

of Statistics (1995-2009), Biometrika (continuing 

since 2008) and Journal of the Royal Statistical 

Society, Series B (2000-2004). This is unparalleled 

in India and the entire developing world.  

Professor Mukherjee has provided 

exceptional leadership in India as a member of 

the National Statistical Commission (2013-2016) 

and a four-term member of the council of the 

Indian Statistical Institute. Moreover, he has made 

influential contributions to promoting statistics 

research and education in India as member 

of committees of the Department of Science 

and Technology, Government of India, and the 

Career Sketch

Dr. Rahul Mukherjee
Professor (HAG), Indian Institute of Management Kolkata
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University Grants Commission, Government of 

India. Currently, he is on the Board of Directors of 

the Gas Authority of India Limited, a Maharatna 

company in the public sector.

Numerous honors have been bestowed on 

Professor Mukherjee in recognition of his towering 

academic, official and professional leadership. He 

is a recipient of the very prestigious Mahalanobis 

International Award (2017) instituted by the 

Government of India and implemented by the 

International Statistical Institute, The Netherlands, 

with an international jury. He is the only Indian or 

person of Indian origin, other than Professor C.R. 

Rao, to receive this lifetime achievement award 

since its inception in 2003. He is also a Fellow 

of the Institute of Mathematical Statistics, USA. 

Moreover, he is a recipient of major scientific 

honors in India such as (a) S.S. Bhatnagar Award, 

(b) J.C. Bose National Fellowship, (c) Fellowship of 

the Indian National Science Academy, Delhi (FNA), 

(d) Fellowship of the Indian Academy of Sciences, 

Bangalore (FASc), (e) Fellowship of the National 

Academy of Sciences, Allahabad (FNASc), and (f) 

National Award in Statistics in Honor of Professor 

C.R. Rao. 

Professor Mukherjee is also a teacher par 

excellence. In his institute, teaching awards have 

regularly been bestowed on him over successive 

years, through direct voting by his students.

In recognition of his numerous 

Distinguished and Outstanding professional 

Contributions to Statistics, Prof. P.V. Sukhatme 

National Award in Statistics 2018, instituted by the 

Government of India, is hereby bestowed on Dr. 

Rahul Mukherjee.
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C R Rao 
National  Award 

In Statistics 
For Young Statistician
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Padma Vibhushan Awardee, India
Member, National Academy of Sciences, USA.
National Medal of Science Laureate, USA
Eberly Professor Emeritus of Statistics, PSU, USA

A Life Sketch
Prof. C. R. Rao
Sc.D. (Cantab), F.R.C.

early life:

Calyampudi Radhakrishna Rao (C. R. Rao) 
was born on 10th September, 1920 in Huvanna 
Hadagali, Karnataka, India. He is the eighth 
child in a family of six brothers and four sisters 
who were raised by his parents, C.D. Naidu and 
Lakshmikantamma, and was named Radhakrishna 
following the tradition of naming the eighth child 
in a family after God Krishna, who is the eighth 
child. He studied in schools at Gudur, Nuzvid, 
Nandigama and Visakhapatnam, in Andhra Pradesh 
and completed his M.A. degree in mathematics at 
the Andhra University in Waltair, Andhra Pradesh. 
He did his M.A. degree in statistics from Calcutta 
University in Kolkata, West Bengal. He received 
an M.Sc. in mathematics from Andhra University 
and an M.A. in statistics from Calcutta University 
in 1943. He was among the first few people in the 
world to hold a Master's degree in Statistics.

Academic Qualifications:

Rao received MA degree in mathematics 
with a first class and first rank from Andhra 
University (1941) and MA degree in statistics from 
Calcutta University (1943) with a first class, first rank 
and a record of marks unbeaten till now, and a gold 
medal. He started working in the ISI at Calcutta as 
a research scholar in1943. He was invited to work 
on a project at the Museum of Anthropology and 
Archaeology at Cambridge University, UK, which 

required the statistical methodology developed 
by P.C. Mahalanobis, the founder of ISI. Based 
on the work he did, he earned his Ph.D. in 1948 
from Cambridge University with R.A. Fisher, the 
father of modern statistics, as his thesis advisor. 
A few years later, in 1965, the university awarded 
him the prestigious Sc.D. degree based on a peer 
review of his research contributions to statistics.

honorary Doctoral Degrees:

He received 31 Honorary Doctoral Degrees 
from universities in 18 countries spanning six 
continents.

academic career: 

Rao worked at the Indian Statistical 
Institute and the Anthropological Museum in 
Cambridge before acquiring a Ph.D. degree at 
King's College in Cambridge University under 
R.A. Fisher in 1948, to which he added a Sc.D. 
degree, also from Cambridge, in 1965. He held 
several important positions, as the Director 
of the Indian Statistical Institute, Jawaharlal 
Nehru Professor and National Professor in India, 
University Professor at the University of Pittsburgh 
and Eberly Professor and Chair of Statistics and 
Director of the Centre for Multivariate Analysis 
at the Pennsylvania State University. As Head and 
later Director of the Research and Training School 
at the Indian Statistical Institute for a period 
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of over 40 years, Rao developed research and 
training programs and produced several leaders in 
the field of Mathematics. On the basis of Dr. Rao's 
recommendation, the Asian Statistical Institute 
(ASI) now known as Statistical Institute for Asia 
and Pacific was established inTokyo to provide 
training to statisticians working in government 
and industrial organizations.

Among his best-known discoveries are 
the Cramér–Rao bound and the Rao–Blackwell 
theorem both related to the quality of estimators. 
Other areas he worked in include multivariate 
analysis, estimation theory, and differential 
geometry. His other contributions include 
the Fisher–Rao Theorem, Rao distance, and 
orthogonal arrays. He is the author of 14 books 
and has published over 400 journal publications. 
Rao has received over 37 honorary doctoral 
degrees from universities in 19 countries around 
the world and numerous awards and medals for 
his contributions to statistics and science. He is a 
member of eight National Academies in India, the 
United Kingdom, the United States, and Italy. Rao 
was awarded the United States National Medal 
of Science, the nation's highest award for lifetime 
achievement in fields of scientific research, in 
June 2002. The latest addition to his collection 
of awards is the India Science Award for 2010, 
the highest honor conferred by the Government 
of India in scientific domain. He has been the 
President of the International Statistical Institute, 
Institute of Mathematical Statistics (USA), and 
the International Biometric Society. He was 
inducted into the Hall of Fame of India's National 
Institution for Quality and Reliability (Chennai 
Branch) for his contribution to industrial statistics 
and the promotion of quality control programs in 
industries.

Positions Held: 

He held such prestigious positions as 
the Director of ISI, Jawaharlal Nehru Professor, 
and National Professor, all in India, University 
Professor at the University of Pittsburgh and 
Eberly Professor of Statistics and Director of the 
Center for Multivariate Analysis at Pennsylvania 
State University in USA.

Development of Statistics in India:

As Head and later Director of the Research 
and Training School at the ISI for a period of over 
40 years, Rao developed research and training 
programs and produced outstanding students 
which put India not far from the center of the 
statistical map of the world, and earned for ISI the 
name of Indian School of Statistics. During this 
period he also directed the training programs at 
the International Statistical Educational Center, 
which led to the development of statistics in the 
South East Asian region. Rao was the Chairman 
of a UN Committee, which examined the demand 
for statistical personnel in Asian countries and 
recommended the establishment of an Institute for 
statistical development in South East Asia. On the 
basis of his recommendation the Asian Statistical 
Institute now known as Statistical Institute for Asia 
and Pacific was established in Tokyo to provide 
training to statisticians working in government 
and industrial organizations.

C.R. Rao played an important role, under 
the direction of the doyen of Indian statistics, 
P.C. Mahalanobis, in setting up state statistical 
bureaus in different states of India and developing 
a network of statistical agencies at the district 
level for collection of data. Together with the 
Central Statistical Organization and the National 
Sample Survey in planning of which, C.R. Rao 
played a significant role, India has one of the best 
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national statistical systems. He founded the Indian 
Econometric Society, which has been active in 
promoting quantitative studies in economics for 
planning purposes. C.R. Rao was the founder of 
Indian Econometric Society and Indian Society for 
Medical Statistics which hold conferences every 
year to discuss problems of current interest.

Work in USa

C.R. Rao accepted University Professorship 
at the University of Pittsburgh after he took 
mandatory retirement from the ISI in India at the 
age of 60. He worked for eight years at the University 
of Pittsburgh and moved to the Pennsylvania 
State University as Eberly Professor of Statistics, 
where he continues to work as the Director of the 
Centre for Multivariate Analysis (CMA). The CMA, 
established at his initiative serves as a meeting 
place for research workers in multivariate analysis 
from all over the world. He directed the research 
work of several students for the Ph.D. degree in 
USA. He edited a series of Handbooks on Statistics 
in various fields of applications for the benefits of 
researchers and consultants. 

Contributions to Statistical Theory and 
Applications:

C. R. Rao is among the world leaders in 
statistical science over the last six decades. His 
research, scholarship, and professional services 
have had a profound influence on theory and 
applications of statistics. Technical terms such 
as, Cramer-Rao inequality, Rao-Blackwellization, 
Rao’s Score Test, Isher-Rao and Rao Theorems on 
second order efficiency of an estimator, Rao metric 
and distance, Analysis of Dispersion (MANOVA) 
and Canonical Variate analysis and G-inverse of 
matrices appear in all standard books on statistics. 
Cramer-Rao Bound and Rao-Blackwellization 
are the most frequently quoted key words in 

statistical and engineering literature. Special uses 
of Cramer-Rao Bound under the technical term, 
Quantum Cramer- Rao Boundhave appeared 
in Quantum Physics. Rao-Blackwellization has 
found applications in adaptive sampling, particle 
filtering in high-dimensional state spaces, dynamic 
Bayesian networks etc. These results have led to 
contributions of strategic significance to signal 
detection, tracking of non-friendly planes and 
recognition of objects by shape. Other technical 
terms bearing his name appearing in specialized 
books are Rao’s F and U tests in multivariate 
analysis, Rao’s Quadratic Entropy, Cross Entropy 
and Rao-Rubin, Lau-Rao, Lau-Rao-Shanbhag and 
Kagan- Linnik-Rao theorems on characterization 
of probability distributions. Two of his papers, one 
on estimation leading to many technical terms and 
key words and another on score test which had 
a high impact on the development of statistical 
theory appear in the book Breakthroughs in 
Statistics: 1889-1990. Rao has made some 
significant contributions to combinatorial 
mathematics for use in design of  experiments, 
the most important of which is Orthogonal arrays 
(OA). The basic paper on the subject appeared 
in Proc. Edinburgh Math. Soc. (the referee of 
the paper reported that it is a fresh and original 
piece of work). The Japanese Quality Control 
Expert, G.Taguchi made extensive use of OA’s 
(described by Forbes Magazine as “new mantra” 
for industries), in industrial experimentation. 
Rao defined a generalized inverse (g-inverse) of a 
matrix (singular or rectangular) and demonstrated 
its usefulness in the study of linear models and 
singular multivariate normal distributions. He is 
the author of 14 books and about 350 research 
papers. Three of his books have been translated 
into several European, Chinese and Japanese 
languages.
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C.R. Rao is an Indian American 
mathematician and statistician. He is currently 
professor emeritus at Pennsylvania State 
University and Research Professor at the University 
at Buffalo. Rao has been honored by numerous 
colloquia, honorary degrees, and festschrifts and 
was awarded the US National Medal of Science 
in 2002. The American Statistical Association 
has described him as "a living legend whose 
work has influenced not just statistics, but has 
had far reaching implications for fields as varied 
as economics, genetics, anthropology, geology, 
national planning, demography, biometry, and 
medicine." The Times of India listed Rao as one of 
the top 10 Indian scientists of all time.

Areas of research contributions:

•	 Estimation theory
•	 Statistical inference and linear models
•	 Multivariate analysis
•	 Combinatorial design
•	 Orthogonal arrays
•	 Biometry
•	 Statistical genetics
•	 Generalized matrix inverses
•	 Functional equations

awards and medals:

•	 Guy Medal in Gold (2011) of the Royal 
Statistical Society.

•	 India Science Award 2010 (the highest 
award in a scientific field presented by 
government of India).

•	 International Mahalanobis Prize (2003) of 
the International Statistical Institute

•	 Srinivasa Ramanujan Medal (2003) of the 
Indian National Science Academy

•	 President George W. Bush, on June 12, 
2002, honored him with the National 
Medal of Science, the highest award in 
U.S. in the scientific field, as a "prophet 

of new age" with the citation, "for 
his pioneering contributions to the 
foundations of statistical theory and 
multivariate statistical methodology and 
their applications, enriching the physical, 
biological, mathematical,economic and 
engineering sciences."

•	 Padma Vibhushan (2001) by the 
Government of India

•	 Mahalanobis Centenary Gold Medal of the 
Indian Science Congress.

•	 Wilks Memorial Award (1989) of the 
American Statistical Association

•	 Megnadh Saha Medal (1969) of the Indian 
National Science Academy

•	 Guy Medal in Silver (1965) of the Royal 
Statistical Society

•	 S. S. Bhatnagar Award (1963) of Council of 
Scientific and Industrial Research

•	 JC Bose Gold Medal of the Bose Institute
•	 Gold Medal of the University of Calcutta
•	 He was also awarded an honorary Doctor 

of Science by the University of Calcutta 
in 2003. Also honorary doctorates from 
a number of universities and institutes 
around the world.

in his honor:

•	 The Pennsylvania State University has 
established C. R. and Bhargavi Rao Prize in 
Statistics,

•	 C.R. Rao Advanced Institute of  
Mathematics, Statistics and Computer 
Science

•	 National Award in Statistics established 
by Ministry of Statisticsand Programme 
Implementation(MoSPI), Government of 
India.

•	 The road from IIIT Hyderabadcrossroads 
to Alind Factory,Lingampally is named as 
"Prof. C.R.Rao Road".
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Prof. C.R. Rao National Award in Statistics 
for Young Statistician for 2017 is presented to Dr. 
Anil Kumar Ghosh, Associate Professor, Indian 
Statistical Institute (ISI) Kolkata for his contribution 
to theoretical and applied Statistics as well as 
contribution to the Official Statistical System.

Born on 27th August, 1974, Dr. Anil Kumar 
Ghosh has several distinctions and honours to 
his credit. For the sake of brevity, to cite only a 
few among them, he graduated with honours 
in Statistics from Presidency College, Kolkata. 
He acquired Masters in Statistics from Indian 
Statistical Institute. He obtained his Ph.D. 
degree in the area of Non-parametric and Semi-
parametric Discriminant Analysis from Indian 
Statistical Institute, Kolkata in the year 2004 under 
the supervision of Prof. Probal Chaudhuri. 

His contributions in robust and non-
parametric statistics include supervised 
classification based on different notions of data 
depth, optimum choice of smoothing parameters 
for classification based on kernels and nearest 
neighbours, multi-scale classification, semi-
supervised and unsupervised classification. He 
developed some non-parametric classifiers, which 
can be used for high dimensional data even when 
the dimension is much larger than the sample 

size. He also developed some visualization tools 
associated with non-parametric classification, 
which facilitates visual comparison among the 
strengths of different competing classes. His 
articles in this area are well recognised. His recent 
work on statistical hypothesis testing addresses 
high dimensional one-sample and two-sample 
problems and also the problem of testing for 
the independence between two random vectors 
of arbitrary dimensions. He proposed two 
general recipes for distribution-free multivariate 
generalizations of rank based one-sample and 
two-sample tests. He has developed several high 
dimensional statistical methods, which can be 
used for functional data as well. His recent work 
on high dimensional hypothesis testing has been 
followed by many researchers in statistics. 

He has participated in several National and 
International Conferences and published more 
than 30 papers in leading statistics journals like 
Biometrika, Technometrics, Bernoulli, Statistica 
Sinica, Journal of Multivariate Analysis etc. He 
has also published several articles in top tier 
machine learning journals like IEEE Transactions 
on Pattern Analysis and Machine Intelligence, 
Journal of Machine Learning Research and Pattern 
Recognition. He was selected as an Associate 

Career Sketch

Dr. Anil Kumar Ghosh
Associate Professor, Indian Statistical Institute (ISI) Kolkata
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of the Indian Academy of Sciences in 2007. He 
received the INSA Young Scientist Award and the 
Microsoft Young Faculty Award in 2009. He is an 
Associate Editor of reputed statistics journals like 
Statistical Analysis and Data Mining, STAT and 
Sankhya Series A. He is also an elected member of 
the International Statistical Institute.

In recognition of his numerous 
Distinguished and Outstanding professional 
Contributions to Statistics, Prof. C.R. RaoNational 
Award in Statistics for Young Statistician for 2017, 
instituted by the Government of India, is hereby 
bestowed on Dr. Anil Kumar Ghosh.



Essay Writing Competition - 2018
for Post  - Graduate Students of statistics
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Since 2005, every year, the Ministry of 
Statistics & Programme Implementation (MoSPI) 
organises an all India essay writing competition on 
the subject relevant to Statistics/Official Statistics 
for the post graduate students of statistics studying 
in the recognised universities/colleges/institutions 
to commemorate the birth anniversary of eminent 
statistician Prof. P. C. Mahalanobis. It is an open 
competition and the students are required to 
write an essay on one of the given topics.

2. The winners are felicitated on Statistics Day 
i.e. 29thJune every year. As per the scheme, in 
all, 11 prizes are given away viz., one First Prize, 

On-the-Spot  Essay Writing Competition-2018 for 
Post  Graduate Students of Statistics

two Second Prizes, Three Third prizes and five 
Consolation Prizes.

3. During 2018, the Competition was held at the all 
India level on 11th March, 2018 at various centres/
offices of the NSSO-FOD. The Students were 
given the option to write an essay on one of the 
following topics:

(i) Role of Official Statistics in successful and 
effective implementation of Governmental 
Programmes.

(ii) Use of Information and Communication 
technology in improving the quality of 
Official Statistics and enhancing its visibility.

4. The following are the 11 Winners of the ‘On the Spot Essay Writing Competition 2018:

Sl. No. Prize Name of Prize Winner Name of University in which studying

1 1st Prize Anu Susan George Cochin University of Science and Technology

2
2nd Prize

Rishav Saxena Ramjas College, Delhi University

Divya Kuttenchalil 
Andrews

St. Thomas College, Pala

3

3rd Prize

Shazia Shadmani University of Calcutta

Upasana Khare Delhi University

Divyansh Shukla Banaras Hindu University

4 Consolation 
Prize

Meera Simon C Cochin University of Science and Technology

5 Abhijeet Sharma Babsaheb Bhimrao Ambedkar University, 
Lucknow

6 Shrestha Pal University of Calcutta

7 Shivam Singh IIT-Kanpur

8 Spriha Pandey University of Lucknow



Papers on Theme :
Quality Assurance in Official Statistics
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Introduction

1. Quality, in general, is a multi-faceted and 
subjective concept. The International Organisation 
for Standardization (ISO) defines quality as “the 
totality of features and characteristics of a product 
or service that bears on its ability to satisfy stated 
or implied needs” (ISO No 8402; 1986, 3.1). 
Two Divisions of the Ministry of Statistics and 
Programme Implementation (MoSPI) (viz. National 
Accounts Division and Survey Design and Research 
Division) are ISO 9001 certified at present, mainly 
due to improving documentation and reporting 
practices on quality indicators. Quality indicators 
are part of the monitoring mechanism under the 
ISO 9001 framework. 

2. Government (at different levels) is the main 
producer and user of statistics. There are also users 
outside the Government. Quality of statistical 
products revolves around users’(current and 
potential) needs. With limited resources available, 
the major challenge, that the statistical system 
faces, is to produce and disseminate statistical 
outputs that satisfy users’ needs. 

Fundamental Principles of Official Statistics

3. It is globally recognized that official statistics 
are public goods and that they must comply with 
certain basic principles, such as professional 
independence, impartiality, accountability and 
transparency about methods of collection, 
compilation and dissemination of statistics. These 
principles are enshrined in the United Nations 
Fundamental Principles of Official Statistics 
(FPOS). The Government of India formally adopted 
the FPOS. The ten Principles briefly deal with the 
following quality aspects:

Quality Assurance in Official Statistics
By Ms. Jayasree M.G, Director,

CAP Division, Central Statistics Office

Principle1:  Relevance, Impartiality and Equal 
Access
Principle2:  Professional Standards, Scientific 
Principles, and Professional Ethics
Principle3:  Accountability and transparency
Principle4: Prevention of Misuse
Principle5:  Sources of Official Statistics
Principle6:  Confidentiality
Principle7:  Legislation
Principle8:  National Coordination
Principle9:  Use of International Standards
Principle10:International cooperation

4. All the ten principles have a quality dimension 
in respect of statistical products. Consistent with 
the FPOS, international organizations (such as 
Eurostat, ECB, IMF, OECD and FAO) evolved quality 
dimensions, such as Relevance, Accuracy and 
Reliability, Timeliness and Punctuality, Coherence 
and Comparability, and Accessibility and Clarity, 
and the manner in which they should be organised.

5. International experience indicates that there 
are multiple dimensions for quality like relevance, 
accuracy, reliability, timeliness, punctuality, 
accessibility, clarity, interpretability, coherence, 
comparability, credibility, integrity, methodological 
soundness and serviceability. The dimensions of 
quality are sometimes overlapping and interrelated 
and, therefore, adequate management of each 
of them is essential if data has to stand the test 
of usability. This necessitates measurement of 
quality from various angles. In April 2018,the 
MoSPI has notified guidelines whereby all Official 
statistical agencies in India were advised to look 
at each of their statistical products through the 
lens of a network called generic National Quality 
Assurance Framework (NQAF). Adherence to 
NQAF will promote quality awareness and culture 
in official statistical agencies.
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Generic NQaf

6. Generic National Quality Assurance Framework 
(NQAF) is a Template which consists of19 (nineteen) 
Statements of quality to assess the overall 
quality of a statistical product/ system. Quality 
statements are grouped in four broad categories, 
namely,(A)Managing the statistical system,(B)
Managing the institutional environment,(C)
Managing statistical processes and (D)Managing 
statistical outputs. Each of the quality statements 
are further divided into a number of elements of 
quality. The statements are generic in the sense 
that the national situations are widely varying 
and there cannot be a single solution suitable 
to all the countries. The generic NQAF has been 
prepared /recommended by the United Nations 
Statistical Commission (UNSC) based on extensive 
international consultations and best practices. 
The NQAF facilitates and provides guidance for 
evolving specific NQAFs by nations for their own 
purposes.

7. UN guidelines to formulate NQAF for a country/
state recommended that elements of quality 
need be devised at national level, agency level, 
programme design and implementation stage and 
at evaluation stage post collection. Each of these 
levels/ stages should be considered from the 
perspective of data users, data providers, funding 
agency, media and other stakeholders to customise 
the elements of quality for a particular country. 
As a support for formulating the framework in a 
country context, the UN guidelines on Template 
have been given for each of the 19 statements. 
A Check list has also been provided in the NQAF 
guidelines which will enable to assess the system/ 
product. It is envisaged that on contextualising 
these 19 quality aspects of the generic framework 
by the official statistical agencies, the quality 
standards will be set. On implementation and 
continuous monitoring of the framework, quality 
of the statistical production will improve. Since the 
effort will also improve transparency in procedures 

being applied in the statistical production, the data 
users will be able to assess the product before 
using it.

Manner of working with the Generic NQaf

8. As already mentioned, the checklist provided 
in the framework can be used to assess the 
existing statistical products / system. Against each 
element, assessment of the system / product can 
be done by marking ‘Yes’, ‘No’, ‘Partially True’ or 
‘Not applicable’. Percentage compliance to NQAF 
template, at each of the 250 element levels or 19 
staement levels for each of the 4 groups can thus 
be generated using the Checklist.

9. The agencies were advised to map each of their 
existing statistical products against the elements 
of NQAF and to assess voluntarily the degree to 
which the existing system /product complies with 
the NQAF. The gap in the quality frame work for 
a product can thus be easily identified. In short, 
the guide lines were intended to set standards to 
be followed in the production and dissemination 
of statistical products and to facilitate continuous 
improvement in the system.

10. The identified areas of gaps in quality can 
then be addressed by developing supporting 
mechanisms and the context in which the statistical 
system/ product is generated. As emphasized 
by the UNSC, quality assurance framework must 
not be seen as an end in itself, and that regular 
review and continuous improvements of the 
framework is essential. Accordingly, the standards 
of the existing system at system or product level 
can be re-worked so that each improved version 
is in more alignment with the prescriptions of the 
generic NQAF of UN. 

Assessment of Indian Statistical System with 
NQaf Template

11. Since the statistical system in India is 
decentralised, quality standards should also be 
generated/developed for all major statistical 
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products in the system horizontally and vertically. 
The Guidelines on NQAF issued by MoSPI in April 
2018 advised all the Central Ministries & States to 
assess the quality of their statistical products by 
mapping them with the quality parameters as per 
the template of NQAF. Similar assessment can also 
be done for an individual organization or for the 
system. 

12. The check list comprises a set of protocols and 
practices, which if adhered to will not only assure 

quality of statistics but also enhance public trust in 
statistics. Given the fact that official statistics are 
produced by the Government, adherence to the 
protocols and practices under the NQAF provide 
professional independence to the statistical 
agencies to produce and disseminate statistics 
without any undue influences. As an elementary 
exercise, an assessment of the entire Indian 
Statistical System has been attempted here using 
the checklist. The results are summarised in the 
Table and the Chart given below.

Table: Assessment of the Indian Statistical System w.r.t the NQAF guidelines

NQAF Statements
Number of elements

falling under the category
Total 
no. of 

elementsYes No Partially 
True

Not
applicable

a Managing the  
statistical system

33 3 18 0 54

NQAF1 Coordinating the national statistical 
system

9 1 6 0 16

NQAF2 Managing relationships with data 
users and data providers

11 1 7 0 19

NQAF3 Managing statistical standards 13 1 5 0 19

B Managing the  
institutional environment

27 7 29 0 63

NQAF4 Assuring professional independence 5 0 5 0 10

NQAF5 Assuring impartiality and objectivity 5 0 2 0 7

NQAF6 Assuring transparency 2 0 4 0 6

NQAF7 Assuring statistical confidentiality 
and security

8 0 4 0 12

NQAF8 Assuring the quality commitment 7 5 9 0 21

NQAF9 Assuring adequacy of resources 0 2 5 0 7

c Managing  
statistical processes

25 2 26 1 54

NQAF10 Assuring methodological soundness 7 1 9 1 18

NQAF11 Assuring cost-effectiveness 5 0 7 0 12

NQAF12 Assuring soundness of 
implementation

9 0 5 0 14



 | 12 th  Statistics Day 30

NQAF13 Managing the respondent burden 4 1 5 0 10

D Managing  
statistical outputs

23 6 50 0 79

NQAF14 Assuring relevance 3 2 4 0 9

NQAF15 Assuring accuracy and reliability 2 1 15 0 18

NQAF16 Assuring timeliness and punctuality 4 0 9 0 13

NQAF17 Assuring accessibility and clarity 13 1 6 0 20

NQAF18 Assuring coherence and 
comparability

1 0 12 0 13

NQAF19 Managing metadata 0 2 4 0 6

overall assessment 108 18 123 1 250

overall assessment in % 43.4 7.2 49.4 - 68.1*
* sum of ‘yes’ and 0.5 x’ partially true’

Chart: Assessment of the Indian Statistical System w.r.t the NQAF in guidelines
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13. It is seen that the overall frequencies for yes, 
No & Partially True are 43.4%, 7.2% and 49.4% 
respectively for the statistical system. The average 
implementation percentage (i.e. weighted average 
of elements categorised as ‘yes’ and ‘partially 
true’) of the NQAF comes out to be 68.1 %. The 
Government agencies have to work towards 
bringing this average close to 100%.

14. The ‘Nos’ observed in the above assessment 
are mainly in respect of: legislative framework 
for establishment of NSO, agencies conducting 
training courses for users on interpreting statistics, 
involvement of users and data providers in the 
process for originating, developing and approving 
statistical standards, having documentation for 
each stage of production,  identifying indicators 
(quality measures) for evaluating the quality of 
the main stages of production, training to staff on 
quality policy and auditing techniques, prescribing 
quality assurance plans, quality reviews by 
external experts,  having adequate financial and 
human resources to implement the statistical work 
programs, and having Management information 
systems etc. 

NQaf and Quality indicators

15. The NQAF checklist allows assessing the 
processes and the products against the set  
standards of quality at broader level. In fact, 
the “elements” are roughly the same as the 
“indicators” used to reflect good practice in 
other frameworks in terms of relevance, accuracy 
and reliability, timeliness and punctuality, 
coherence and comparability, accessibility and 
clarity.  However, specific measures are needed 
to characterise various aspects of quality in 
a product or a process. For example, quality 
indicators can give an indication of both output 
(e.g. error estimates) and process quality (e.g. 
response rates). The quality indicators for a 
product describe the product in terms of various 
quality components. Since it is informative to 

have associated quality indicators, transparency in 
the statistical production is increased; facilitating 
assessment and comparability of data. While 
implementing all quality elements envisaged in 
NQAF, data quality indicators need to be developed 
by survey managers, data collection specialists and 
methodologists. User inputs can also be beneficial 
in developing indicators. Further, quality targets 
can be set, based on the quality indicators, as a 
tool for monitoring quality developments over 
time. The generic NQAF template includes four 
process quality components also; methodological 
soundness, cost effectiveness, soundness 
of implementation, and respondent burden 
[NQAF10-13].Process quality can be measured by 
using process variables and process descriptions. 
Process variables affect the product quality. For 
example, resources and time used, response rates 
and response burden and error rates (in editing) 
are process variables and these affect product 
quality.

16. As early as in 1980, RAND Corporation (Robert 
L Patrick, 1980) described about data annotation 
that enables a file to be maintained with descriptors 
which describe the quality of a file, the quality of 
a record, or describe the quality associated with a 
specific occurrence of a data element. Data quality 
indicators (DQIs) in this context are descriptors 
used in computer file systems to record the quality 
attributes of the data. They are process time 
variables and their setting can determine which 
values participate in a computation and how that 
computation proceeds.

Reporting Non- sampling errors under NQAF

17. The NQAF-15 provides inter alia for measuring, 
evaluating and systematically documenting 
sampling and non-sampling errors. Usually, 
sampling errors are reported in statistical outputs. 
For example, the National Sample Survey Office 
(NSSO) reports relative standard errors for 
important survey estimates. In the case of non-



 | 12 th  Statistics Day 32

sampling errors, statistical agencies take steps to 
control them. Very rarely, the non-sampling errors 
are measured. In large scale sample surveys, such 
as the ones conducted by the NSSO, measuring 
non-sampling errors is not even attempted. 

18. In a recent study (Phung, T. D., Hardeweg, B., 
Praneetvatakul, S., & Waibel, H., 2015), the causes 
for non-response and measurement errors in 
household panel surveys designed for assessing 
vulnerability to poverty in Thailand and Vietnam has 
been analysed. The study was designed to evaluate 
the relative importance of the type of errors 
using a model. Three specific recommendations 
have been arrived at in the study. First, it is more 
important to select interviewers who are familiar 
with local culture and customs of the surveyed 
households as long as they possess a minimum 
level of formal skills, rather than having well-
educated outsiders. Second, in surveys that aim to 
collect sensitive information, familiarity with the 
household conditions, understanding amiability 
and trust are important. Hence, enumerators 
should be selected who understand the conditions 
of the rural households in a particular area. The 
third suggestion is that for the timing of rural 
household surveys, the seasonality of the cropping 
system should be taken into account in order to 
minimize time constraints of respondents. 

19. Similar studies have taken place with the 
objectives to estimate components of non-
sampling error in one study, and to test various 
means to improve response or accuracy of 
reporting in another independent study, during the 
period from 1976 to 1980 in Hongkong (Grootaert 
Christiaan, Cheung K F, Fung H W, Tam S M ,1982). 
Further, in the context of household sample 
surveys in developing and transition countries, UN 
report of 2005 explains various aspects of non-
sampling error measurement, their evaluation and 
control. 

20. Interestingly, studies were also held to quantify 

the non-sampling error in large data sets of 
administrative origin in US Census Bureau out of 
a total of 150 error types identified by the experts 
(Knott, C. L, 2006). Analytic Hierarchy Process 
(AHP) model was used for the purpose.

approach for measuring non-sampling errors in 
large sample surveys

21. Sample surveys provide estimates of population 
parameters and their fitness to use. Along with the 
procedure followed in estimation of parameters, 
measures of sampling errors and non-sampling 
errors help users to assess the quality of the 
product and to assess fitness for use. Sampling 
errors are generated out of the sampling design 
for the survey. While steps adopted to control 
non-sampling errors are given in survey reports, 
relative standard errors (RSE) at appropriate 
level are furnished in the reports as a measure of 
reliability of the estimates. The RSE is computed 
by dividing the standard error of the estimate by 
the estimate and multiplying the ratio by 100 to 
convert it to a percentage. When the RSE of an 
estimate is large, the estimate is imprecise. 

22. For measuring non-sampling errors, measuring 
enumerator/ agency bias is important. From the 
data collected, one can observe whether an 
enumerator has a tendency to report figures 
around a fixed figure formulated by him in his 
mind. For measuring agency bias, interpenetrating 
sub-sampling followed in NSSO surveys is useful.

23. Ideally, the sub-samples in interpenetrating 
framework can be used to measure and evaluate 
non-sampling errors. Continuous study in this 
direction will be beneficial. Usually, differences 
in data collected by enumerators engaged for the 
purpose and data collected by specially trained 
enumerators (to be taken as the standard or 
real data) are used to measure non-sampling 
errors. This means that respondents have to be 
interviewed twice. In large scale sample surveys, 
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like that of the NSSO, where schedules of inquiry 
are very lengthy, re-interviewing respondents is 
practically ruled out.

24. The limitation in re-interviewing respondents 
can be addressed partially. Usually, Statistical 
agencies have a mechanism of field supervision, 
either concurrently or otherwise, on the data 
collected by enumerators. In organisations, 
such as the NSSO, specific norms exist for field 
supervision. This stage can be effectively made 
use of, for re-interviewing respondents and 
collecting data afresh on a limited set of items in 
the schedule of inquiry. By introducing an element 
of randomisation in field supervision, fresh data 
collection for a few important items would provide 
standard data for comparison with the data 
collected by enumerators and to measure non-
sampling errors. This needs to be experimented 
and evolved over time.

Data Quality rests on Usefulness and 
Confidentiality Protection

25. The NQAF provides for confidentiality of 
data and for providing access to micro data with 
adequate controls. The general prescription 
followed by MoSPI while disseminating unit level 
data has been to delete/ suppress identification 
particulars of respondents to protect their 
privacy and confidentiality. This step per se 
may not be adequate as indirect identification 
of the respondents may still be possible.  For 
any meaningful data presentation to users, the 
geographical identifications like State, Sector 
and District are generally included in data files. 
However, there could be situations where the 
sample households/persons under a particular 
category are too few for effective masking of 
identity. 

26. In a recent 2015 interpretation of Carnegie 
Mellon University USA, (Duncan George T., 2015)  
it is mentioned that the data quality rests 

on the usefulness of data disseminated after 
enough privacy protection measures using 
Statistical Disclosure Control (SDC) measures. 
Under confidentiality clause, identifiable data 
provided for statistical purposes is protected from 
unauthorized disclosure. Organizations acting 
as brokers between respondents and data users 
seek to disseminate useful data products while 
keeping low the risk of confidentiality disclosure. 
Recognizing that de-identification of each data 
record is generally inadequate to protect its 
confidentiality against attack by a data snooper, 
agencies restrict the data they release for general 
use. Typically, these restricted data procedures 
have involved transformation or masking of the 
originally collected data through such devices 
as adding noise, top coding, data swapping, and 
recoding. Another approach to mask identity is 
to use the original data to determine a statistical 
model and use it to generate synthetic data. 
Generically, statistical disclosure limitation is a body 
of restricted data procedure that transforms data 
so that release of the transformed data adequately 
limits disclosure risk. Desirably, statistical 
analysis of the transformed data should lead to 
inferences similar to that obtained by analysis of 
the original data. The technical procedures for 
implementation of disclosure limitation involve a 
range of mathematical and statistical tools.

concluding remarks

27. Since India has a decentralised statistical 
system, working of the official statistical agencies 
can vary and as such quality standards have to 
be evolved product wise by the agencies. The 
NQAF provides guidance in all such endeavours. 
Continuous review of the system against the set 
standards and consistent efforts towards bridging 
the gap in quality by all agencies will gradually 
improve the system. The Guidelines notified by 
MoSPI in April 2018 will help focussing action 
towards this end. 
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Adherence of the National Accounts Estimates to the 
National Quality Assurance Framework (NQAF)

Introduction

The Ministry of Statistics and Programme 
Implementation vide a notification of 6th April, 
2018 decided to promote the implementation 
of the Generic National Quality Assurance 
Framework (NQAF)2which was endorsed by the 
UN Statistical commission, by various Ministries 
and Departments in a phased and voluntary 
manner. According to the  release, the Framework 
would be useful to producers of official statistics 
in designing a statistical  product that is fit for 
a purpose. It would also be helpful to users in 
making informed decisions since the framework 
assess whether the statistics produced are fit for 
use, or are of an acceptable level of quality for 
their purposes. The template for NQAF consists 
of 19 core NQAF lines and the corresponding 
250 elements to be assured as well as supporting 
mechanisms. The “elements to be assured” are 
listed in the Checklist under relevant NQAF lines. 
The National Accounts Division (NAD) of the 
Ministry sources its input from a vast number of 
agencies in the process of compilation of Macro 
aggregates of the country. An attempt has been 
made to understand  the concept of adherence of 
quality in the 19 core NQAF lines. 

About the National Accounts Statistics and DQAF

1 The author’s are Deputy Director General and Deputy 
Director respectively in the National Accounts Division, 
CSO, MOSPI. 

2 https://unstats.un.org/unsd/dnss/qualitynqaf/nqaf.aspx

The National accounts Division is entrusted 
with the task of compiling the macroeconomic 
aggregates for the entire economy as well as 
for States. The National Accounts provides a 
comprehensive, conceptual and accounting 
framework for analysing and evaluating the 
performance of the economy. The National 
Accounts Statistics uses data to compile statistical 
estimates. The quality of the results is dependent 
not only on the quality of the underlying data but 
also on the quality of the statistical processes. 
Quality, according to the Data Quality Assessment 
Framework of the International Monetary Fund, is 
composed of the following dimensions:

integrity: Ensures that the principle of objectivity 
in the collection, processing and dissemination of 
statistics is firmly adhered to

Methodological soundness: Ensures that the 
methodological basis for the statistics follows 
internationally accepted standards, guidelines or 
good practice

accuracy and reliability: Ensures that source data 
and statistical techniques are sound and that 
statistical outputs sufficiently portray reality

Serviceability: Ensures that statistics are relevant, 
timely, consistent and follow a predictable 
revisions policy and

accessibility: Ensures that data and metadata 
are easily available and that assistance to users is 
adequate. 

-S.V. Ramana Murthy and Sudeepta Ghosh1
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As far as the National Accounts Statistics of India 
is concerned most of the dimensions are well met. 
In the data collection methods, the underlying 
principles and also the data dissemination 
standards are well obeyed. The methodological 
aspect is well taken care of by following the 
international guidelines laid by System of National 
Accounts-2008.  The data are released on a pre-
decided time and the dates are strictly adhered to. 
Also the revision policy is well-documented and 
uploaded for the users and other stake holders. 
Since all the data and relevant methods and data 
sources are very easily available on the website 
of MOSPI (www.mospi@gov.in), so accessibility is 
also no major issue. Hence the conditions of DQAF 
laid by the IMF are very well complied with.

National Quality Assurance Framework (NQAF) 

The Template for a Generic National Quality 
Assurance Framework (NQAF) has been prepared 
the expert group on NQAF recommended by the 
United Nations Statistical Commission in 2010. 
The generic national quality assurance framework 
has the guide lines to assist countries that wish 
to formulate and operationalize national quality 
frameworks of their own. Although this is not 
mandatory to follow the guidelines but the 
adherence to the Framework would add on the 
effectiveness and accuracy of the system.

According to the Template for a Generic 
National Assurance Framework, the NQAF focuses 
on the following five major facets: 

(i) Quality Context

(ii) Quality concepts and frameworks

(iii) Quality assurance guidelines which in turn 
comprises of 19 NAQFs

(iv) Quality assessment and reporting

(v) Quality and other management framework

Detail Discussion on the parameters of Generic 
NQAFsin context of the National Accounts 
Statistics of India

Quality context (Circumstances and key issues 
driving the need for quality management, Benefits 
and challenges and Relationship to other statistical 
agency policies, strategies and frameworks and 
evolution over time): The statistical product of 
the NAD is of utmost importance for knowing the 
economic trends and for policy formulation. Its 
scope is not only limited to national level but is 
spread internationally. Hence the quality aspect 
needs prime focus in order to have a consistent 
credibility on the sets of estimates published. This 
led to the ISO-9001 certification of the National 
Accounts Division. With this a series of quality 
improvements occurred in the functioning of the 
NAD including maintenance of files and records, 
proper documentations and backups of the work 
done. 

Quality concepts and frameworks(Concepts and 
terminology and Mapping to existing frameworks): 
The Quality concepts for all the respective units of 
National Accounts Division adhere to the Quality 
Manual of the NAD. All the activities carried out 
are well laid in the Annual Action Plan for the 
Organisation.

3. Quality assurance guidelines(Managing the 
statistical system, managing the institutional 
environment, managing statistical processes and 
managing statistical outputs): This comprises of 
19 different NQAFs. A detailed discussion on each 
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of the NQAFs compliance pertaining to NAD is as 
follows:

NQAF 1: Coordinating the national statistical 
system

The main mandate of the National Accounts 
Division is the compilation and publication of the 
macroeconomic aggregates. There is coordination 
not only amongst the different Ministries and 
National Accounts in terms of data supply, 
discussions, clarifications and dialogues; but also 
with the other departments of Central Statistics 
Office viz. Economic and Statistics Division, Price 
Statistics Division, Training Division and Co-
ordination and Publication Division. Apart from 
these, there is coordination from the States 
through the State Income Unit of DES. The 
coordination can be very well judged by checking 
the following support mechanism:

•	 A statistical law or other formal provision 
that establishes the national statistical system and 
designates a coordinating body- The compilation 
and the publication of the macroeconomic 
aggregates are done as per the recommendations 
of the NSC which is the apex body for all Statistical 
decisions. The timelines are pre-decided well in 
time and are strictly adhered to.

•	 Guidelines, methodological manuals and 
handbooks on recommended practices- National 
Accounts Division has guidelines and manuals 
providing the methodology for the computation 
work. The latest manuals in use are the Sources 
and Methods 2012 and the Brochure for the 
change in methodology for the new base 2015.

•	 Regularly held meetings for members of 
the system to develop statistical standards and 
guidelines, exchange technical knowledge, identify 
good statistical practices, etc. (e.g. committees, 
working groups, etc.)- Regular meetings of the 
advisory committee, several sub-committees on 
different sectors of National Accounts are held 
regularly. Also regular interactions with the state 
officials during Comparable Discussions and 
also during the workshops are done in a routine 
manner. Apart from these there is communications 
through emails, letters and telephones.

•	 Training courses for members of the 
system to update knowledge on the contents 
and application of recommended standards, 
methodologies, etc- Several training programs are 
conducted by various national and international 
organisations like, IMF, ADB, SARTTAC on the 
various topics of National Accounts. National 
Accounts Division also imparts training to state 
level officers, field level officers etc. These trainings 
strengthen the capacity development both at the 
Centre as well as at the State level.

•	 Processes for identifying and resolving 
cases of duplication of efforts in the production 
of statistics: Regular intra and inter organisation 
meetings help a lot in removal of the duplication 
in the production of the statistics.

•	 Arrangements for facilitating regular 
and timely user-producer consultations and 
dialogues- During every base revision there occurs 
methodological changes and other data changes. 
A data user conference is held to have a one-to-
one discussion with the users. The format in which 
the estimates would be available in the new base is 
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also displayed in the public forum and comments 
and feedbacks are invited. Also their feedbacks are 
taken positively and their needs are taken full care 
of.

•	 Processes for the standardized evaluation 
of the quality of statistical outputs: Technical 
assistance missions of IMF, advisory committee 
on National Statistics review  the methodology 
adopted and suggests possible areas for 
improvement.

NQAF 2- Managing relationships with data 
users and data providers: There is a constant 
maintenance of healthy relationship with the data 
users and data providers. The need of the data users 
are given priority and before making any change in 
the format in which the estimates are published 
the users are informed and their suggestions are 
sought. The data providers are also informed well 
in time about the data needs. If required templates 
in which data is required are also furnished to 
them for their ease. Before release of new series 
there are data users workshops where users are 
made aware of the changes in methodology and 
concepts. 

NQAF 3-Managing statistical standards: This is 
done through regular interaction with the technical 
assistance team from IMF. The technical assistance 
team of IMF regularly visits the methodology 
followed and suggests accordingly measures 
towards improvement in accordance with the 
SNA-2008. Also discussions are held with the state 
level officials to have a one to one understanding 
of the state specific issues with regard to the state 
domestic product. Also all the relevant tables and 
the methodology are available in public domain in 

the Ministry’s website ensuring full transparency 
of the statistical methodologies.

NQAF 4- Assuring professional independence- 
There is no political intervention in the compilation 
and methodological procedure for the estimates 
of National Accounts. The estimates are prepared 
in a transparent manner and ar approved by 
the executive authority only. All the relevant 
documents are available at the designated release 
time on the  website.

NQAF 5- Assuring impartiality and objectivity: All 
the releases of the estimates are done at a pre-
fixed time bound manner and there is no question 
of objectivity. Any major change is done with the 
approval of the competent authorities and the 
same is communicated with reasons.

NQAF 6: Assuring transparency: There exists a 
transparent planning process. The metadata 
including the concepts, definitions are also well 
documented and are available to the website. 
The release dates and the revision policy are 
communicated to the public well ahead of the 
releases.

NQAF 7: Assuring statistical confidentiality 
and security: The confidentiality of any data is 
maintained and there is a legal binding to it. The 
individual’s information of the household surveys 
are never disclosed. There are strict disclosure 
controls which are followed. A data dissemination 
policy is also  in place.

NQAF 8: Assuring the quality commitment: Expert 
group meetings on relevant methodological 
aspects, timeliness and quality are held regularly. 
User-oriented quality reports are made available 
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to the public. Also a well-documented note on the 
methods, concepts and definitions are available in 
the website and can be easily assessed. Some type  
studies are done periodically to assess the quality 
aspects. 

NQAF 9: Assuring adequacy of resources: Regular 
trainings on the different topics of National 
Accounts are conducted both at the state and 
centre level. This enhances the capacity building 
of the national as well as the state accountants. 
Trainings are conducted by several international 
agencies, by SARTTAC, NSSTA etc. adequate 
Human resources can be assured but the same 
level of resources required in terms of adoption of 
technology is lacking and such adoption of latest 
IT, hardware etc. is not there.

NQAF 10: Assuring methodological soundness: 
The National Accounts Statistics adheres to 
the guidelines provided by the United Nations 
System of National Accounts (SNA-2008). Also 
the methodologies are regularly reviewed by 
the technical assistance team of International 
Monetary Fund (IMF).

NQAF 11: Assuring cost-effectiveness: NAD has 
adopted the policy of e-filing and thus has taken 
the revolutionary step of towards making a 
paperless office. The latest Supply and Use (SUT) 
have the only being published electronically.

NQAF 12: Assuring soundness of implementation: 
The Press Releases dates pertaining to the National 
Accounts Division are pre-decided and all the 
timeliness are strictly followed. Till date there has 
been no delay in any of the Press Releases. This 
has enabled to reaffirm strong trust with us.

NQAF 13: Managing the respondent burden: Since 
the entire calculation of the estimates are based 
on the timely receive of the data, a guideline has 
been prepared for the communications (letters) 
and reminders. Also the data proving agencies 
are regularly contacted through emails and 
telephones.

NQAF 14: Assuring relevance: The National 
Accounts Statistics is based on the guidelines of the 
United Nations System of National Accounts-2008 
which is the most updated version. This makes the 
NAS contextual and relevant.

NQAF 15: Assuring accuracy and reliability. 
The estimates are compiled using the latest 
methodology suggested by the United Nations’s 
System of National Accounts-2008. Various types 
studies are conducted to assess quality.

NQAF 16: Assuring timeliness and punctuality: 
As already iterated the estimates of National 
Accounts strictly adheres to the Annual Release 
Calendar and has never failed in delivering its 
product in time.

NQAF 17: Assuring accessibility and clarity: All 
the estimates along with the methods and data 
sources are available in the website of MOSPI and 
is easily accessible to all.

NQAF 18: Assuring coherence and comparability: 
The National Accounts Statistics follows the 
International guidelines and hence the estimates 
are internationally comparable. Also the 
methodology framed for the states are also 
uniform which makes the state level estimates 
comparable too.
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NQAF 19: Managing metadata: Apart from 
the Press Releases statements where only the 
highlights of the macroeconomic aggregates are 
published, a detailed metadata for each of the 
sector is published annually in the Publication 
“National Accounts Statistics”.

4. Quality assessment and reporting(Measuring 
product and process quality - use of quality 
indicators, quality targets and process variables 
and descriptions, Communicating about quality 
– quality reports, Obtaining feedback from 
users and Conducting assessments; labelling 
and certification Assuring continuous quality 
improvement): User feedbacks regarding the data 
quality are taken positively. If required some of 
them are also addressed in a press conference 
before the media by the Chief Statistician of India. 
Also there is zeal to strive towards improvement. 
The division is in process to get the advanced 
version of the ISO certification which will a boost 
to the quality assurance. Awareness workshops 
on National Accounts are held whenever the new 
series is launched. Officers participate in seminars 
and debates and also contribute invited papers.  

5. Quality and other management 
frameworks(Performance management, Resource 
management, Ethical standards, Continuous 
improvement and Governance): The work for the 
improvement of the quality and approach is a 
continuous endeavour of the organisation.

challenges and Way forward

National Accounts Statistics uses data from 
different sources and different agencies. Different 
sources are bound to have different levels of 
accuracy with presence of both sampling and non-

sampling errors. Refinements in methodologies 
and concepts adopted while compiling All India 
estimates are sometimes cannot be replicated 
at the state level and have to do with certain 
assumptions which sometimes do not hold good. 
Ideally estimates should be compiled bottoms up 
which except in Agriculture is difficult to comply 
with.

Some of the new initiatives that are in consideration 
are the preparation of an All business register 
frame to include household activities also. This 
would improve the estimates at the state level. 
The use of GST frame which is above a threshold 
of turnover. 

The generation of  macro aggregates from the  
Supply use tables. Supply use tables gives us an 
indication of the level of discrepancies/ differences 
in the supply and use of products when confronted 
against each other. Adjusting for prices on both 
sides one correct for data atleast for the future 
and have an assessment of the quality of data 
input. The compilation of supply & use is highly 
data driven and is currently compiled with a lag. 
This should precede the release of First revised 
estimates and more emphasis has to be laid on 
this aspect.

There are disparate sources collecting the same 
data, the challenge is to integrate data using latest 
Information technology, Artificial Intelligence and 
use of Big data will also further improve the quality. 
This would require more coordination and sharing 
of data from various data collection agencies such 
as the tax authorities, the corporate affairs and 
state governments.
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The Paradox of Declining Fertility and Declining
 Contraceptive Use in India

Sonalde Desai, Santanu Pramanik,1 Bijay Chouhan
National Data Innovation Centre

National Council of Applied Economic Research

Puzzle of Declining Contraceptive Use

 Much awaited results from National Family 
Health Survey round 4 of 2015-2016 (International 
Institute for Population Sciences (IIPS) and ICF 
2017) bring important data for planning and policy 
evaluation but they also present some puzzles. 
Total Fertility Rate (TFR) declined substantially 
between 2005-2006 when NFHS-3 was conducted 

As Figure 1 shows, this anomalous result places 
the most recent NFHS in India at variance with 
experiences of its neighbours, Nepal, Pakistan, and 

(International Institute for Population Sciences 
and Macro International 2007) and 2015-2016 
from 2.68(95% CI: 2.62 – 2.74) to 2.18 (2.16 – 2.20) 
and is currently just above the replacement level 
of fertility of 2.1 children per women. However, 
over the same period, current contraceptive use 
declined from 56.3% (95% CI: 55.7% - 57.0%) to 
53.5% (53.3% - 53.8%). 

 1 Corresponding author: spramanik@ncaer.org

 

 

 
Figure 1 Plot of total fertility rate against contraceptive use prevalence in four countries across DHS 
surveys. Number of DHS surveys varies across countries, hence, the difference in number of data points.

Banglades has well as its own historical experience 
of the first three NFHS surveys of 1992-93, 1989-
99, and 2005-2006. For Nepal and Pakistan, there 
is a natural pattern, prevalence of contraceptive 
use increased over time and with increase in 
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contraceptive use, TFR declines. Bangladesh, 
however, experienced a decline in contraceptive 
use between 2004 and 2007 in traditional methods 
but not in modern methods.
Examination of state level trends in changes in 
fertility and contraceptive use in Figure 2add to 
this puzzle. Here we have arranged the states in 
decreasing order of change in contraceptive use 
prevalence between NFHS-4 (2015-16) and NFHS-

4 The exception of Andhra Pradesh is perhaps because Andhra 
Pradesh is a newly defined geographical region during NFHS-
4 compared to the state Andhra Pradesh in 2005-06 which 
included Telangana at that time.

3 (2005-06). The percentage of women (currently 
married or in union) in the age group of 15-49 
currently using any method of contraception has 
declined in NFHS-4 for all but the first 10 states, as 
for the remaining 19 states the points fall below 
the red-dotted zero line. While TFR has uniformly 
declined in all states with the exception of Andhra 
Pradesh,4 trends in contraceptive use are less 
consistent. 

 

 Figure 2 Change in TFR (in blue, left axis) and change in prevalence of contraceptive use (in 
red, right axis) between NfhS-4 (2015-16) and NfhS-3 (2005-06) across 29 states in india. 
States are arranged in decreasing order of change in contraceptive use. Change is defined as 
NFHS-4 estimates minus NFHS-3 estimates.

Gujarat, for example, documented a 
decline of 0.39 in its TFR, but it also shows a 
sharp decline in prevalence of contraceptive use 
(19.7 percentage points) while neighbouring 
Maharashtra documents TFR decline of 0.22 with 
only a slight decrease in proportion of women using 

contraception (2.2 percentage points). Rajasthan 
recorded substantial TFR decline of 0.81 along 
with proportion of women using contraception 
increased by 12.5 percentage points (one of the 
largest in the country), which makes more sense 
intuitively.  Along with Gujarat, states like Kerala, 
Himachal Pradesh, Goa, Mizoram and Manipur 
also show more than 15 percentage points decline 
in contraception use in NFHS-4 relative to NFHS-3 
estimates, whereas for all these states TFR has also 
declined during the same period. Thus, at a state 
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level fertility decline and decrease in contraceptive 
use show little correlation. As a matter of fact, based 
on NFHS-3 state-level estimates, the correlation 

between TFR and contraceptive use prevalence 
was negative 0.82 which is only moderate during 
NFHS-4 (negative 0.59). 

 

 Figure 3Change in TFR (in blue, left axis) and change in prevalence of contraceptive use (in 
red, right axis) between NFHS-4 (2015-16) and NFHS-3 (2005-06) across women’s education 
categories in India. Change is defined as NFHS-4 estimates minus NFHS-3 estimates.

This puzzle is even more striking when we 
look at the pattern of contraceptive use by women’s 
education. As Figure 3 indicates, between NFHS-4 
and NFHS-3, TFR declined significantly for the no 
schooling category whereas contraceptive use has 
increased only marginally (slightly above the red-
dotted zero line) for this category of women. For 
the remaining five education categories, reduction 
in TFR is not as drastic as for the no schooling 
category women, perhaps because the TFR was on 
the lower end to begin with. For women belonging 
to these five education categories, prevalence 
of contraceptive use has declined steadily. 
Interestingly, much of the decline in contraceptive 
use seems to have occurred among women with 
12 or more years of education.

Possible Explanations
Structural Changes in Contraceptive Method Mix

How do we explain this anomaly? One explanation 
might be that the nature of contraception in India 
has changed with greater reliance on abortion 
than contraception. This explanation would be 
consistent with one of the most thorough studies 
of incidence of abortion in India conducted by 
a team of Indian and international researchers 
(Singh et al. 2018). This study found that incidence 
of abortion is substantial – as many as 1.56 crore 
abortions in India in 2015-- with a majority of 
73% taking place outside a facility using medical 
abortifacients. However, the same study also 
found that incidence of abortion in India is on par 
with that in her South Asian neighbours Pakistan, 
Nepal and Bangladesh, neither of whom have 
experienced a decline in contraceptive use.
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Changing method mix may be associated 
with changes in family dynamics through which 
contraception decisions are made, resulting in 
relatively covert use of contraception by women 
that they may be unwilling to reveal in semi-
public interviews.  Decisions about sterilization 
are made by the family as a whole and may be 
easy to disclose in similar interview setting. Use 
of emergency contraception, pills or condoms, 
on the other hand, may be hidden from the rest 
of the family and may not be disclosed without 
considerable privacy. However, there are some 
anomalies in data that are not consistent with this 

explanation. According to NFHS-4 estimates, use of 
female sterilization has declined by 1.3 percentage 
points relative to NFHS-3 estimates but use of pills 
and condoms has increased.

Moreover, as Figure 4shows, the decline 
in contraceptive use seems to be located among 
women at higher parities, those with 3 and 4 
or more children, with at least one son. We 
would expect these groups to be more likely to 
use sterilization rather than abortion and their 
reported contraceptive use is likely to be less 
affected by changing method mix than that of 
women at lower parities.  

 

 Figure 4 Percentage of married women with at least one son using contraceptive methods during 
NfhS-3 (2005-06) and NfhS-4 (2015-16) across parity

Data Quality challenges

 Alternatively, it is also possible that the 
data quality deteriorated between NFHS-3 and 

NFHS-4, resulting in greater measurement error 
in collection of contraceptive use information. 
The nature of the National Family Health Survey 
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in India changed drastically between rounds 3 and 
4. The following major changes are particularly 
relevant:

1. The mode of data collection has changed from 
paper and pencil interviewing to computer 
assisted personal interviewing (CAPI). This may 
have changed the type of interviewers deemed 
suitable for the role. A focus on computerized 
data entry during the interview process may 
have skewed interviewer recruitment towards 
more educated and younger candidates who 
may feel shy about posing questions regarding 
sexual behaviour and contraceptive use. 

2. In order to obtain district level estimates for 
most of the survey indicators, the sample size 
was expanded from about 90,000 women 
to over 6,00,000 women. Moreover, the 
number of parameters on which information 
was being collected, particularly biomarkers, 
also expanded substantially. However, the 
number of data collection agencies capable of 
undertaking these complex surveys remains 
limited. As a result, tremendous supervision 
responsibility was placed on data collection 
agencies and supervisors from International 
Institute of Population Science (IIPS). This may 
have led to inadequate level of supervision 
and scrutiny than previous rounds of NFHS.

3. While personal supervision was augmented 
via 42 field check tables for completeness of 
reporting, age heaping and age displacement, 
sex ratios for children, patterns of height/length 
and contraceptive prevalence rates. The field 
check tables were based on contemporaneous 
tabulation of data being uploaded by the 
supervisors and any discrepancies were 
flagged and addressed. However, for variables 
for which no standardized data exist (e.g., 

contraceptive prevalence rates), field check 
tables may not be as useful in maintaining 
quality control as for variables in which 
discrepancies are easier to determine. 

 While it is not easy to distinguish 
between the relative importance of two potential 
explanations, first resting on a reluctance to reveal 
covert contraceptive use in semi-public interviews 
and the second, interviewer error and possibly 
inadequate supervision, we test for each of these 
explanations using NFHS-4 data. 

Data

 The 2015-16 National Family Health Survey 
(NFHS-4) is a nationally representative survey with a 
sample of 6,01,509 households being interviewed. 
In all the sample households, all women aged 15-
49 were eligible to be interviewed in the survey.1 
In about 15 percent of the sampled households, all 
men aged 15-54 were eligible for the interview.5

NFHS-4 was designed to provide most of the key 
indicators for the country as a whole, for urban and 
rural areas separately, for each of the 29 states, 
for each of the seven union territories (UTs), for 
each of the 640 districts in the country at the time 
of the 2011 Census, and for urban and rural areas 
separately within districts where 30 to 70 percent of 
households live in urban or rural areas. Moreover, 
NFHS-4 was designed to provide information on 
sexual behaviour; HIV/AIDS knowledge, attitudes, 
and behaviour; and domestic violence only at the 
state level, while the HIV prevalence estimates 
for adult women and men are designed to be 
provided at the national level and for 11 groups 
of states/UTs. Details on NFHS-4 sampling design 
can be found elsewhere(International Institute for 
Population Sciences (IIPS) and ICF 2017).

1 who are usual members of the selected households or who 
spent the night before the survey in the selected households
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Four survey questionnaires (Household 
Questionnaire, Woman’s Questionnaire, Man’s 
Questionnaire, and Biomarker Questionnaire) 
were canvassed in 17 local languages using 
Computer Assisted Personal Interviewing (CAPI) 
mode of data collection. About 14% of the sampled 
households was randomly selected to administer 
questions about gender and domestic violence 
against women. In accordance with the World 
Health Organization’s guidelines(World Health 
Organization 2001), only one eligible woman per 
household was randomly selected for the module, 
and the module was not implemented if privacy 
could not be obtained. Out of total, 83,397 women 
selected for the domestic violence questions, for 
4% women the module could not be successfully 
interviewed because of privacy concerns.

NFHS-4 fieldwork was conducted by 14 Field 
Agencies (FAs), and 7 laboratories conducted the 
HIV testing. Data collection was conducted in two 
phases (from 20 January 2015 to 4 December 
2016) by 789 field teams. Each team consisted of 
one field supervisor, three female interviewers, 
one male interviewer, two health investigators, 
and a driver. The number of interviewing teams 
in each state varied according to the sample size. 
Female and male interviewers were assigned to 
interview respondents of the same sex.

For this paper, we considered the NFHS-4 
women data file which includes 6,99,686 women 
in the age group of 15-49. Only currently married 
and non-pregnant women were included in the 
analysis, leading to a sample of 4,67,402 women 
in the age group of 15-49.

Dependent and independent Variable of interest

Our key outcome of interest is contraceptive 
use. This is a binary variable which takes on value 1 
if the women is currently using any contraceptive 

method; 0 otherwise. Contraceptive method 
includes all modern and traditional method of 
contraception.

The primary independent variable is 
whether the contraceptive use information was 
collected in a private interview setting. This variable 
is not readily available, so we used a proxy variable 
based on a similar variable relevant in the context 
of administration of domestic violence module. 
For 58,891 women, the domestic violence module 
was administered with complete privacy. We can 
assume that for these women, the contraceptive 
use interviews were carried out in greater privacy 
and with greater opportunity to develop rapport 
between interviewers and women respondents. To 
study the association between contraceptive use 
and private interview setting, we control for other 
covariates which are known to be associated with 
the outcome of interest. These includes women’s 
age (7 categories of interval 5 years), belongs to 
Scheduled Tribe or not, religion (dummy variables 
for Muslim and Sikh),highest level of education 
(4 categories- no education, primary, secondary, 
higher secondary), total number of children (0, 1, 
2, 3, 4 or more), having at least one son or not, 
household wealth quintile, place of residence 
(urban or rural), state of residence (36 states/ UTs). 

Another independent variable of interest 
is data quality as measured by interviewer 
performance and adequacy of supervision while 
collecting information on contraceptive use. 
We have defined unique supervisor ID based on 
agency code, district code and supervisor code 
within a district. Similarly unique interviewer ID 
was defined as nested within supervisor ID. 

Statistical Analyses

 We have examined differences in current 
use of contraception among currently married 
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non-pregnant women by a number of covariates 
(as discussed in Section 0) to explore how 
contraceptive use differs between different groups. 
To investigate the impact of interview privacy on 
reported contraceptive use, we fit a multivariate 
logistic regression model with contraceptive use 
status as the dependent variable and interview 
privacy, as defined in Section 0, as the key 
exposure variable. To estimate the impact of the 
key exposure variable, we have adjusted for state 
and place of residence, and basic socioeconomic 
and individual characteristics including the age 
of the respondent, number of living children, 
whether she has any son, her education level, 
caste, religion, and household wealth quintile. 

 We have used multilevel techniques 
to partition the variation in contraceptive use 
between the interviewer/ supervisor levels and 
individual levels. We fit two separate multilevel 
logistic regression models with a random intercept 
attributable to interviewer performance (I) and 

adequacy of supervision level (S). The random 
intercept is assumed to be independently and 
identically distributed with variance  and , 
respectively. In the multilevel model, we include 
all other covariates from the logistic regression 
model as the fixed part of the regression. The 
variance parameter  quantifies heterogeneity in 
contraceptive use information due to interviewer 
performances, after taking into account 
geographical location effect, socioeconomic and 
individual characteristics of women. We express 
the between-interviewer variance, , as a 
percentage of its contribution to the total variance. 
We have assumed an underlying standard logistic 
distribution for the binary dependent variable at 
the individual level, that allowed us to fix the total 
variance at (Snijders and Bosker 1999). 
Similar comments apply for the supervisor level 
random effect model. We conduct the descriptive 
analyses in R v.3.1.111 and used MLwiN (version 
2.32) for fitting the multilevel models.

results

Table 1 Results from a logistic regression model based on 4,67,402 currently married women who are 
not pregnant at the time of the interview: NFHS-4 (2015-16)

Odds Ratio 95% LCL 95% UCL
(Intercept) 0.05 0.05 0.06
State fixed effects (results not presented)
Area of residence (Ref: Urban)

Rural 0.94 0.92 0.96
Age category (ref: 15-19 years)

20-24 0.97 0.92 1.03
25-29 1.29 1.22 1.36
30-34 1.7 1.61 1.8
35-39 1.83 1.73 1.94
40-44 1.53 1.45 1.62
45-49 1.12 1.06 1.18
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Odds Ratio 95% LCL 95% UCL
Scheduled Tribe 0.8 0.78 0.81
Muslim 0.58 0.57 0.6
Sikh 1.13 1.06 1.22
Highest educational category (Ref: No education)

Primary 1.09 1.07 1.11
Secondary 1.06 1.04 1.08
Higher Secondary or more 1.03 1 1.07

Household wealth quintile (Ref: Poorest)
Poorer 1.32 1.3 1.35
Middle 1.54 1.5 1.57
Richer 1.61 1.57 1.65
Richest 1.74 1.69 1.79

Number of living children (Ref: no children)
One 3.62 3.47 3.76
Two 8.94 8.58 9.32
Three 11.15 10.68 11.64
Four or more 9.51 9.09 9.94

Having at least one son 1.74 1.71 1.77
Interview privacy 1.17 1.14 1.19

Table 1 presents odds ratios and 95% confidence 
intervals (CI) from logistic regression with 
contraceptive use as the dependent variable. In 
the model, we have used state fixed effects in 
order to account for the supply side determinants 
of contraceptive use. This table shows that as one 
might expect, contraceptive use increases with 
age, wealth, number of children and presence 
of a son. It is lower in rural areas than in urban 
areas. Tribal women and women from Muslim 
community are less likely to use contraceptive. In 
general educated women are more likely to use 
contraception that uneducated women but this 
relationship is not consistently monotonic. 

Most interesting result in this table is 
that women who were administered domestic 
violence module in a private interview setting are 
1.17 times as likely to use contraception as those 
who were not administered the domestic violence 
module (either not selected or because of lack of 
privacy). Since selection of women for domestic 
violence questions was random, both segments 
should have similar levels of contraceptive 
use. The fact that domestic violence questions 
were administered under conditions of greater 
privacy, also seems to be associated with higher 
contraceptive use suggests that lack of privacy may 
be at least partially responsible for low reported 
contraceptive use.
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Table 2 Between-interviewer (or supervisor) variances in contraceptive use: Results from a multilevel 
logistic regression model based on 4,67,402 currently married women who are not pregnant at the 
time of the interview: NFHS-4 (2015-16)

Model Estimate of the variance 
component (Se)

interviewer or supervisor 
level contributions to the total 
variances in contraceptive use

Multilevel logistic regression model 
1: random effect at the level of 
interviewer

0.595 (0.017) 15.3%

Multilevel logistic regression model 
2: random effect at the level of 
supervisor

0.33 (0.016) 9.1%

Table 2 reports results from the multilevel model. 
The results show that random coefficients for 
interviewers explain 15.3% of the variance in 
use of contraception above and beyond the 
differences explained by individual characteristics. 
If all interviewers were equally good at eliciting 
information and all supervisors were equally 
diligent in providing supervision, we should see 
no interviewer or supervisor effect and most 
of the explained variance should be associated 
with individual characteristics or unobserved 
differences between districts. However, results 
presented in Table 2 show that this is not the case. 
A substantial proportion of residual variance is 
explained by interviewer and supervisor effects. 
This suggests that some interviewers are better 
able to obtain information about contraceptive 
use than others and some supervisors ensure that 
their interview team is more efficient than that of 
others. 

Discussion

 In this paper we have examined the 
apparent paradox of declining fertility, measured by 
TFR, and declining contraceptive use as estimated 
by the most recent round of National Family 

Health Survey (NFHS-4). The pattern and trend in 
TFR seems to be consistent with other estimates 
(e.g., SRS 2016 estimates). Hence, our focus here is 
to understand the pattern and trend in prevalence 
of contraceptive use. We have documented a 
number of ways in which the observed decline in 
contraceptive use between NHFS-3 and NFHS-4 
seems unbelievable. This observation is bolstered 
by the fact that Rajasthan the state in which the 
largest decline in contraceptive use has taken place, 
shows much higher contraceptive use statistics in 
surveys undertaken by PMA2020. Contraceptive 
use level in Rajasthan is 40% in NFHS-4 while it is 
recorded to be 55% in PMA2020 (https://www.
pma2020.org/pma2016rajasthan-r1-soi). 

 Results presented above show that both 
lack of privacy and poor quality of fieldwork may 
be responsible for low reports of contraceptive 
use. Since data on contraceptive use is vitally 
important to population policy, what can we learn 
from these observations? We would like to suggest 
that massive expansion of sample from about 1 
lakh respondents to 6 lakh respondents imposes 
severe demands on survey supervision and ability 
to ensure privacy and may lead poor measurement 
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of outcomes that are not easy to check. These 
challenges must be addressed if future large 
surveys, e.g. NFHS-5, are to be successful. 

Moreover, we need to find innovative ways of 
data collection in order to ensure proper reporting 
of sensitive issues like contraception use. Self-
reports in the presence of an interviewer are 
often affected by underreporting due to cultural 
barriers against talking about sensitive issues 
openly. A growing body of empirical data collected 
in the US shows that use of audio computer-
assisted self-interviewing (ACASI) method that 

increases the privacy of the interview context 
can dramatically increase reports of sensitive 
and illegal behaviours(Turner et al. 1998). In a 
developing country setting, it was found that the 
majority of Zimbabwean women (86 %) preferred 
ACASI to interviewer mode in the context of a 
family planning survey. The reasons mentioned 
were related to increased confidentiality and 
privacy (Van de Wijgert et al. 2000). However, the 
ability to use ACASI and user preferences would 
depend on the level of education and technology 
literacy.
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Data Quality Assurance Framework In The Real Sector – Special Data 
Dissemination Standards Of Imf  

-By Ms T Rajeshwari, DDG

Statistics is an integral part of the dynamics 
of social and economic development.  There is a 
need for timely, relevant and high quality statistical 
data for economic policy.CSO subscribed to the 
IMF data quality standard called the Special Data 
Dissemination Standard (SDDS)on 27 December, 
1996 and started posting its metadata on the 
Dissemination Standards Bulletin Board (DSBB) 
on 30 October, 1997. The SDDS identifies best 
practices in the dissemination of economic and 
financial data in four dimensions (a) data coverage, 
periodicity, and timeliness; (b) public access to the 
data; (c) integrity of the data; and (d) data quality. 
In this context, quality refers to characteristics such 
as accuracy, adherence to international statistical 
guidelines, and consistency. The SDDS  provides a 
platform to assess  the specifications for coverage, 
periodicity, and timeliness in data. The SDDS 
also prescribes that subscribers disseminate the 
relevant metadata to promote public knowledge 
and understanding of their compilation practices 
with respect to the required data categories. 
As part of the data standards initiatives and 
in support of ready access by the public to 
information on countries’ dissemination practices, 
the IMF established an electronic bulletin board, 
called the Dissemination Standards Bulletin Board 
(DSBB), on the IMF website (http://dsbb.imf.org). 
The DSBB posts information on dissemination 
practices of  SDDS countries and  offers direct 
links to the economic and financial data that 

countries disseminate under the SDDS. Countries 
subscribing to the SDDS must observe certain good 
dissemination practices and the IMF monitors 
such observance. A major accomplishment of the 
SDDS is the availability of timely, accurate, and 
comprehensive information on the economies 
of SDDS countries, accessible through the IMF’s 
DSBB.

2. The metadata of the countries for each of the 
data categories is posted on the IMF's external 
website on an electronic bulletin board known 
as the Dissemination Standards Bulletin Board 
(DSSB). It describes the statistical practices of SDDS 
countries, such as methodologies and release 
practices for data categories in the real, fiscal, 
financial, external sectors. The IMF maintains the 
DSBB. The countries must also establish an Internet 
site containing the actual data, called a National 
Summary Data Page (NSDP), to which the DSBB 
is linked. If a subscribing country does not meet 
the standards, its Metadata pages are liable to be 
removed from the DSBB. SDDS requirements also 
involve Metadata certification. Subscribers are 
required to certify, on an annual basis, the accuracy 
of the metadata posted on the DSBB. Under this 
process, subscribers will notify the IMF staff, within 
one month after the end of each calendar year, 
that either: (1) all of the metadata posted on the 
DSBB are fully accurate; or (2) certain metadata are 
inaccurate. In the latter case, subscribers would 
need to provide the corrected metadata together 
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with the annual certification. The metadata posted 
on the DSBB include descriptions of compilation 
and dissemination practices for the data, access 
by the public, integrity, and quality dimensions, for 
each data category the SDDS prescribes. The SDDS 
identifies four dimensions of data dissemination: 

• coverage, periodicity, and timeliness- The 
coverage, periodicity, and timeliness for 
macroeconomic data in India are summarized 
and compared with SDDS specifications in 
the summary of observance table below.  
India meets the SDDS specifications for the 
data dimension for all the data categories, 
using a flexibility option for the timeliness of 
the data on general government operations 
and flexibility option for both timelinesss and 
periodicity for labour market data. 

• access by the public- With regard to data 
access by the public, SDDS requirements 
include an  Advance release calendar (ARC). 
The Subscribers must disseminate an ARC for 
all prescribed components of all prescribed 
data categories, whether or not periodicity 
or timeliness flexibility options are taken, at 
least three months in advance of release. 
ARCs are to be reported to the IMF covering 
a future period from three months to one 
year, with a frequency sufficient to provide 
release dates at least three calendar months 
in advance of the current date. India meets 
the requirements of the SDDS in terms of 
access to data by the public. India has also 
developed a single, comprehensive National 
Summary Data Page containing all SDDS data 

categories at its website www.finmin.nic.in.

• integrity of the disseminated data- The 
SDDS required disclosure of information 
on terms and conditions that govern the 
collection, compilation, and dissemination 
of data, including the confidentiality of the 
data collected, are available to the public. 
Procedures on internal access to the data 
prior to public release are disseminated on 
the DSBB for the data categories to which 
they apply. 

• Quality of the disseminated data.- 
Summary methodology statements for four 
data categories (national accounts, industrial 
production, labour market and the producer 
(wholesale) price index) under the Real 
Sector was provided to the IMF and these are 
now available on the DSBB along with  the 
Metadata pages.

The IMF monitors regularly the observance 
by subscribers of the requirements of the SDDS 
to determine whether any deviations arise. If 
deviations arise, an assessment is made of the 
extent of the deviation. Serious deviations from 
SDDS undertakings will be addressed in accordance 
with the SDDS non observance procedures. 
The summary of observance table which shows 
dissemination policy concerning periodicity and 
timeliness of SDDS prescribed data categories and 
their components, as well as the flexibility options 
allowed under the SDDS that it has exercised, if 
any is given below: 
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coverage 
(meets 
SDDS )

Periodicity Timeliness comments 
(Flexibility Options, 

etc)SDDS iND SDDS iND

Real Sector (Specification)

National accounts
Gross Domestic Product

Yes Q Q 1Q NLT 
2M

Production index
Index of Industrial Production

Yes M M 6W (1M 
encour-
aged)

6W

Labor market: Employment Yes Q A 1Q 12M Periodicity flexibility
Timeliness flexibility

Labor market: Unemployment Yes Q A 1Q NLT 
12M

Periodicity flexibility
Timeliness flexibility

Labor market: Wages/Earnings Yes Q A 1Q NLT 
24M

Price index: Consumer prices
Consumer Price Index for Industrial 
Workers, Consumer Price Index for 
Agricultural/Rural Labourers, and Consumer 
Price Index (Rural,Urban,Combined)

Yes M M 1M 1M

Price index: Producer prices
Wholesale Price Index

Yes M M 1M 2W

Fiscal Sector (Specification)

General Government Operations
Budgetary Transactions of the Central and 
State Governments and Union Territories

Yes A A 2Q 9M Timeliness 
flexibility

Central government operations Yes M M 1M 1M

Central government debt Yes Q Q 1Q 1Q

Financial Sector (Specification)

Depository corporations 
survey

Yes M F 1M 2W

Central bank survey Yes M (W 
encouraged )

W 2W (1W 
encour-
aged)

1W
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Interest rates Yes D D 1D D

Stock market: Share price 
index

Yes D D 1D 1W

External Sector (Specification)

Balance of payments Yes Q Q 1Q 1Q

Official reserve assets Yes M(W en-
couraged)

W 1W 1W

Reserves template Yes M M 1M (1W 
encour-
aged)

1M

Merchandise trade Yes M M 8W 
(4-6W 

encour-
aged)

NLT 5W

International investment 
position

Yes Q Q 1Q Q

External debt Yes Q Q 1Q 3M

Exchange rates Yes D D 1D 2W

Socio-demographic Data (Specification)

Population Yes A A ...

DaTa QUaliTy DiMeNSioN 

As per the Annual  Observance Report 
of the Special Data Dissemination Standard 
for 2017 , (https://dsbb.imf.org/Content/pdfs/
AnnualReports/2017/IND_SDDS_AR2017.
pdf),  India provided available information on 
the methodology, sources, and reconciliation of 
data categories in the Data Quality Assessment 

Framework that would facilitate users to assess 
the quality of the data.  The Statistical Appendix 
of the Article IV staff report of February 
2017 (https://www.imf.org/en/Publications/
CR/Issues/2017/02/22/India-2017-Article-
IVConsultation-Press-Release-Staff-Report-
and-Statement-by-the-Executive-44670) stated 
that: “Data provision is broadly adequate for 
surveillance. 

Periodicity and timeliness: (D) daily; (W) weekly; (WD) working days, or business days; (M) monthly; 
(NLT) not later than; (Q) quarterly; (A) annually; (SA) semiannual; and (...) not applicable.") 
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On the Adequacy of Survey Design Adopted in the Periodic Labour Force 
Survey to Measure Level and Change Parameters

-By G.c. Manna, DG(retd.)

Abstract: The article is a preliminary analysis 
about the level of precision in respect of Labour 
Force Participation Rate and Unemployment Rate 
that is likely to be achieved in the ongoing Periodic 
Labour Force Survey that has been introduced. 
The article also discusses the likely confidence 
limits of the two indicators and the ability of the 
survey design to detect specified change in the 
level parameters between two consecutive time 
periods.  

1. Introduction

 Employment-unemployment (EU) statistics 
plays a critical role in framing policy decisions by 
the government. The estimates of employment 
by industrial classification are also vital inputs 
as the benchmark estimates in the exercise 
of compilation of national accounts statistics 
particularly in respect of household sector of the 
economy. Changes in the level of EU over time are 
closely observed by the planners, policymakers and 
researches to study the labour market situation. 
Viewed in this context, the Periodic labour Force 
Survey (PLFS) introduced by the NSSO is a very 
important intervention and the database as per 
the PLFS to be released on a periodic basis1 would 
be of vital importance. 

 Given the importance of the database 
and periodicity of release of related statistics, it is 
equally important to look at the estimates of level 
and change parameters in terms of precision of the 
estimates. Some idea about the precision of the 
level parameters can be formed by computing the 

1 The present plan is to release the annual estimates of key 
EU parameters for both rural & urban areas and quarterly 
estimates for urban areas.

relative standard errors (RSE) of the estimates and 
their associated confidence intervals. As regards 
the change parameters, it would be of interest 
to study whether the adopted survey design 
including the sample size is capable to detect the 
pre-specified change(s) in the level parameters 
between two time periods. The present article is 
a study in this direction. The article is organized 
as follows: section 2 after this introductory session 
discusses the data sets used and methodology of 
estimation; section 3 presents the study findings; 
and section 4 concludes.

2. Data Sets and Methodology

For this study, we consider two indicators 
namely, the Labour Force Participation Rate 
(LFPR, Age-group: 15+, Male/Female/Person) 
and Unemployment Rate (UR, All age-groups 
combined, Person) as per the current weekly 
status (CWS). Like the LFPR, for the UR also, it was 
felt appropriate to consider the age-group of 15+ 
only, but the corresponding URs by state/UT were 
not readily available from the published results 
and hence we proceeded with UR for the entire 
population. 

State-wise estimates2 as per NSS 68th round 
(2011-12) have been taken as the benchmark 
estimates (p) of current level parameters. From 
state-wise allocated number of sample primary 
sampling units (PSU: villages/urban blocks) and 
allocated number of sample households per PSU 
as proposed in the Periodic Labour Force Survey 
(PLFS), likely sample number of persons (n) for 
the respective denominators of LFPR and UR likely 

2 Henceforth the term ‘state’ would include UT as well.
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to be netted in the PLFS has been worked out. To 
clarify further, in case of LFPR, ‘n’ represents total 
number of sample persons (15+) for a given state 
x sector (i.e. rural / urban), which is derived as: 
(Total number of sample PSUs allocated to the 
state as per PLFS) x (allocated number of sample 
households per PSU as per PLFS) x (average 
number of adult members, male/female/person, 
as the case might be, per household at the all-
India level as per NSS 68th round). In respect of UR, 
‘n’ is the total number of sample persons in the 
labour force and the same is derived at the level 
of state x sector as: (Total number of sample PSUs 
allocated to the state as per PLFS) x (allocated 
number of sample households per PSU as per 
PLFS) x (average number of persons in the labour 
force per household at the state level as per NSS 
68th round).

RSE (r) of the estimate based on the PLFS is 
estimated as follows3:

r=    where

D = Design Effect based on the survey (taken as 2), 
and 

q = 1 - p

The lower confidence limit ( ) and upper 
confidence limit ( ) of the estimate p associated 
with 95% confidence level are derived as:

 = p (1 – 1.96 r) and  = p (1 + 1.96 r)

Finally, the adequacy of the PLFS sample 
size to detect pre-specified change in levels is 
examined by computing required sample size ‘n*’ 
that is able to detect the change, and comparing 

3 It is to be noted that p and q are as per the last survey 
(i.e. NSS 68th round, 2011-12) and the current corresponding 
values may slightly differ, which, in turn, may ultimately 
result in somewhat different RSE levels but are not likely to 
be far different.

this required sample size with ‘n’ as per the PLFS. If 
p1 denotes the estimated value of level parameter 
(LFPR and UR in the instant case) at time point 1 
and p2 denotes the same at time point 2, change 
in the level is given by: ∆ = |p1 – p2|. The required 
sample size n* to detect change ∆ can be worked 
out by specifying certain values of ∆, with p1 being 
taken as those based on the previous period. In 
our analysis, we have taken p1 values as those 
based on NSS 68th round4 and we have considered 
different values of ∆ as follows: 

For LFPR, ∆ = 0.01, 0.02, 0.03, 0.05 and 0.1; and

For UR, ∆ = 0.005, 0.01 and 0.02

      Value of n* has been obtained as under5:

n* = D. . , where

q1 = 1 – p1, and q2 = 1 – p2.

3. findings
Likely Precision of Level Parameters

 State-wise estimates of LFPR and UR as 
per NSS 68th round are presented in Table 1 in the 
Annexure while Statement 1 gives a  summary. It 
may be noted that LFPR for 15+ age-group is about 
55% for rural India and nearly 49% for urban India. 
LFPR for females is much lower than males. UR is 
higher in urban India (4.4%) as against the same 
for rural India (3.4%). For both these indicators, 
there is a great deal of variation in the levels over 
states.  

4 For replicating this exercise in future, one should ideally 
take p1 values as per the latest survey period for which 
results are available.

5 The same is derived by ensuring that the confidence belts of 
two time points corresponding to p1 and p2 do not overlap. 
Mathematically, n* is obtained by solving for the equality 
of upper confidence limit corresponding to lower value of p 
(between p1 and p2) and the lower confidence limit relating 
to larger value of p (between p1 and p2) associated with 95% 
confidence level for both.  
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Statement 1: Estimates of Level Parameters as per NSS 68th round

Sector Male female Person

lfPr (%), cWS,       age-group: 15+

Rural 80.1 30.5 55.4

(69.9 – 92.4) (5.2 – 67.3) (44.4 – 73.8)

Urban 76.0 19.7 48.7

(66.4 – 86.7) (7.5 – 37.6) (39.8 – 62.6)

Ur (%), cWS, all age-groups

Rural 3.4

(0 – 19.6)

Urban 4.4

(0 – 25.4)

(Figures within brackets show state-wise variation in the levels) 

 Table 2 gives the RSE levels likely to be 
achieved in the PLFS while Statement 2 indicates 
the number of states for which RSE levels are 
likely to be within 10%. Interestingly, state-wise 
estimates of LFPR are likely to be quite reliable 
(with RSE within 10%) for males, females and 

persons, although LFPR for females for a few 
smaller states (mainly UTs) are likely to be not so 
robust. However, state-wise URs even for male and 
female taken together are not likely to be precise 
for most of the states. For all-India, estimate of UR 
is likely to be very satisfactory.

Statement 2: Number of States with level Parameters likely to be within acceptable Margins of error 
in the PlfS 

Characteristic rSe < = 5% rSe < = 10%

Male female Person Male female Person

(1) (2) (3) (4) (5) (6) (7)

LFPR-Rural 31 22 29 36 28 34

LFPR-Urban 34 8 32 36 25 35

UR-Rural* - - 1^ - - 9

UR-Urban** - - 1^ - - 10

(* 3 states ignored, p = 0;  **1 state ignored, p = 0)

^India
(Total no. of states including India: 36)
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Confidence Limits Associated with the Level 
Parameters

 Findings on the likely extent of deviation 
of the upper/lower confidence limit of the two 
parameters under study (i.e. LFPR and UR) from 
the average value (i.e. level parameter) for males 
and females taken together as per the existing 
survey design of PLFS are presented in charts 
1 to 8. It may be seen that for a large number 
of states, the extent of deviation in respect of 
LFPR is 2 percentage point or more. As expected, 
problems are more in smaller states. A similar 
pattern is observed in case of UR with a deviation 
of at least 1 percentage point being observed for 
a large number of states. From these findings, it is 
apparent that as per the adopted sample design 
and sample size, the confidence belt is likely to be 
reasonably wide for both the parameters for many 
states meaning thereby that the true value of the 
level parameter may deviate from the estimated 
average quite significantly.   

Ability to Detect Change in Levels

 With the PLFS being envisaged as a 
continuous survey operation, another pertinent 
point that needs to be considered is to assess 
the capability of the survey instrument to detect 
the change in levels in successive occasions. As 
per the methodology we discussed earlier, our 
analysis of required sample size calculations vis-à-
vis the sample size adopted in the PLFS gives us 
an indication that the survey design in the present 
form including the adopted sample size is not 
equipped enough to detect even the significant 
changes (i.e. beyond certain percentage point from 
the mean) in the level of LFPR and URfor a large 
number of states (see Statement 3). However, 
for all-India, the survey design is quite capable to 
detect even smaller change in the level between 
two time periods. 

Statement 3: Number of cases with Possibility to Detect change in level

Characteristic Number of states (including india) out of 36 in number with capability 
to detect change in levels (∆) by specified value of change

∆ = 0.5% ∆ = 1%* ∆ = 2%  = 3% ∆ = 5% ∆ = 10%

(1) (2) (3) (4) (5) (6) (7)

LFPR-Rural - 1 (1) 1 (2) 8 (13) 24 29

LFPR-Urban - 1 (1) 1 (1) 6 (8) 19 33

UR-Rural 2 (2) 7 (10) 25 - - -

UR-Urban 1 (1) 2 (3) 10 - - -

(Figures without brackets are as per 95% confidence level while those within brackets are as per 90% 
confidence level.)
* Position remains unchanged if D (design effect) taken as 1.5 in place of 2 otherwise. 
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4. concluding remarks

 A preliminary analysis, by utilizing 
estimates of level parameters based on the last 
survey (NSS 68th Round, 2011-12) and the sample 
size adopted in the PLFS, gives us an indication 
that although the PLFS sample size appears to be 
adequate for estimating state-wise LFPRs within 
acceptable margins of error, the sample size seems 
to be inadequate for reliable estimates of URs for 
most of the states. For a large number of states, 
confidence limits are likely to deviate from the 
mean value by more than 2 percentage point in 
case of LFPR and by more than 1 percentage point 
in case of UR. Further, sample size is found to be 
grossly inadequate to detect change of even 2 to 3 
percentage point in case of LFPR and change of 1 
percentage point in case of UR for majority of the 
states. However, so far as all-India is concerned, the 
PLFS survey design is equipped enough to detect 
even smaller changes in the level parameters.It is 
to be noted that a limitation of our study is the 
use of the estimates of level parameters based 

on 2011-12 survey as the current level. We were 
constrained to do so because those are the latest 
available estimates. However, given the smaller 
changes in the levels observed for a long period 
in the past, the broad findings are likely to be in 
order.  

 As per the findings highlighted above, 
there is a need to address the above issues for 
possible remedial measures. These may include, 
for example, possible modification of the sampling 
design to improve the estimates of UR by adopting 
proper stratification, use of composite estimator 
for estimation of current levels and change 
parameters, and steps to enhance the sample 
size. Till such a time, a conscious decision needs 
to be taken regarding the level of disaggregation 
at which the results based on the PLFS may be 
released so as to guard against possible misuse of 
the estimates.

__________________

(Views are personal. Comments are welcome at 
gc.manna1@gmail.com.) 
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annexure
Table 1: lfPr (15+) and Ur (all age-groups) as percWS, NSS 68th round (2011-12)

State/UT lfPr Ur
rural Urban rural Urban

Male female Person Male female Person Person Person
(1) (2) (3) (4) (5) (6) (7) (8) (9)
Andhra Pr.* 0.807 0.521 0.659 0.766 0.227 0.497 0.03 0.055
Arunachal Pr. 0.736 0.406 0.573 0.698 0.21 0.475 0.02 0.047
Assam 0.829 0.158 0.503 0.765 0.12 0.455 0.049 0.057
Bihar 0.782 0.071 0.444 0.664 0.075 0.398 0.039 0.067
Chhattisgarh 0.824 0.496 0.662 0.755 0.335 0.55 0.039 0.078
Delhi 0.805 0.196 0.526 0.755 0.145 0.472 0.084 0.04
Goa 0.717 0.249 0.484 0.694 0.224 0.46 0.052 0.046
Gujarat 0.847 0.364 0.615 0.801 0.176 0.512 0.008 0.009
Haryana 0.755 0.196 0.492 0.727 0.136 0.446 0.038 0.043
Himachal Pr. 0.751 0.623 0.683 0.771 0.297 0.546 0.019 0.034
J & K 0.75 0.271 0.519 0.728 0.172 0.463 0.038 0.076
Jharkhand 0.848 0.234 0.543 0.733 0.094 0.421 0.027 0.06
Karnataka 0.82 0.37 0.595 0.777 0.224 0.51 0.016 0.034
Kerala 0.743 0.293 0.501 0.73 0.257 0.476 0.107 0.085
Madhya Pr. 0.823 0.283 0.564 0.747 0.151 0.458 0.015 0.036
Maharashtra 0.782 0.455 0.623 0.749 0.214 0.487 0.022 0.03
Manipur 0.763 0.325 0.548 0.75 0.292 0.517 0.029 0.072
Meghalaya 0.807 0.604 0.706 0.68 0.304 0.486 0.004 0.03
Mizoram 0.873 0.571 0.727 0.744 0.376 0.555 0.017 0.05
Nagaland 0.783 0.41 0.595 0.687 0.271 0.488 0.196 0.249
Odisha 0.832 0.238 0.531 0.807 0.186 0.509 0.051 0.047
Punjab 0.786 0.297 0.547 0.776 0.176 0.495 0.035 0.035
Rajasthan 0.762 0.387 0.575 0.716 0.185 0.461 0.024 0.047
Sikkim 0.8 0.673 0.738 0.836 0.375 0.626 0.018 0.023
Tamil Nadu 0.806 0.446 0.621 0.779 0.267 0.519 0.045 0.041
Tripura 0.849 0.268 0.561 0.768 0.321 0.541 0.121 0.254
Uttarakhand 0.699 0.366 0.526 0.733 0.151 0.451 0.028 0.057
Uttar Pr. 0.794 0.215 0.505 0.77 0.137 0.465 0.029 0.05
West Bengal 0.834 0.235 0.535 0.775 0.217 0.507 0.05 0.056
A&N Is. 0.808 0.316 0.563 0.797 0.323 0.556 0.079 0.107
Chandigarh 0.907 0.076 0.557 0.802 0.182 0.515 0 0.07
D& N Haveli 0.732 0.234 0.487 0.867 0.163 0.543 0 0
Daman & Diu 0.924 0.052 0.595 0.805 0.22 0.502 0 0.005
Lakshadweep 0.818 0.189 0.487 0.747 0.176 0.468 0.188 0.132
Puducherry 0.69 0.291 0.475 0.711 0.185 0.449 0.013 0.054
iNDia 0.801 0.305 0.554 0.76 0.197 0.487 0.034 0.044

*Includes Telangana
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Table 2: likely rSe levels of lfPr (15+) and Ur (all age-groups) in the PlfS

State/UT rSe-lfPr (%) rSe-Ur (%)
rural Urban rural Urban

Male female Person Male female Person Person Person
(1) (2) (3) (4) (5) (6) (7) (8) (9)
Andhra Pr.* 0.9 1.9 1.0 1.1 3.7 1.4 10.3 8.8
Arunachal Pr. 2.1 4.2 2.1 3.0 9.0 3.4 22.7 22.4
Assam 1.0 5.2 1.6 2.1 10.7 3.0 9.5 16.6
Bihar 1.1 7.3 1.6 2.2 11.3 2.8 10.5 12.7
Chhattisgarh 1.4 3.1 1.5 2.3 5.8 2.6 13.1 13.2
Delhi 7.0 28.9 9.6 2.1 9.2 2.8 47.5 18.9
Goa 5.1 14.3 6.0 4.7 13.7 5.6 34.0 34.5
Gujarat 1.2 3.7 1.6 1.3 5.9 1.9 26.5 28.2
Haryana 1.8 6.3 2.2 2.0 8.3 2.6 14.9 15.9
Himachal Pr. 1.6 2.2 1.3 3.2 9.3 3.8 16.9 33.5
J & K 1.5 4.3 1.8 1.8 6.7 2.3 11.7 9.9
Jharkhand 1.2 5.1 1.8 2.1 11.1 2.9 16.2 14.8
Karnataka 1.3 3.5 1.6 1.3 4.5 1.7 18.8 12.7
Kerala 1.5 3.9 1.7 1.4 4.1 1.7 7.2 7.9
Madhya Pr. 1.0 3.5 1.4 1.5 6.3 2.0 16.8 13.7
Maharashtra 1.0 2.1 1.0 1.0 3.4 1.3 11.3 9.9
Manipur 1.8 4.6 2.0 1.8 5.1 2.2 16.6 11.2
Meghalaya 1.9 3.2 1.8 3.7 8.4 4.0 52.4 30.1
Mizoram 1.9 4.4 2.2 2.1 4.7 2.3 33.3 14.5
Nagaland 2.5 5.7 2.8 3.6 9.1 4.0 8.0 9.1
Odisha 1.0 3.8 1.4 1.7 7.5 2.4 8.9 16.2
Punjab 1.5 4.5 1.9 1.5 6.3 2.0 13.7 14.7
Rajasthan 1.3 2.9 1.4 1.7 6.0 2.1 13.3 12.5
Sikkim 2.7 3.8 2.3 2.8 8.5 3.5 33.2 43.6
Tamil Nadu 1.0 2.3 1.1 1.0 3.3 1.3 8.9 9.9
Tripura 1.4 5.4 2.0 2.5 6.8 3.0 8.7 7.8
Uttarakhand 2.4 4.9 2.5 2.5 10.1 3.3 21.3 17.6
Uttar Pr. 0.8 2.9 1.0 1.1 5.2 1.5 8.3 8.6
West Bengal 0.9 3.5 1.3 1.1 4.1 1.5 8.4 8.5
A&N Is. 3.5 10.5 4.4 3.6 10.7 4.6 23.1 21.2
Chandigarh 4.5 49.8 9.0 3.2 14.0 4.5 @ 22.7
D& N Haveli 8.6 25.8 10.3 4.0 23.6 6.7 @ @
Daman & Diu 4.1 61.0 8.3 7.0 27.7 10.2 @ 216.9
Lakshadweep 6.7 29.6 10.3 5.9 22.5 7.7 28.1 24.2
Puducherry 6.7 15.8 7.5 3.4 11.7 4.3 93.7 25.8
iNDia 0.2 0.7 0.3 0.3 1.1 0.4 2.4 2.5

*Includes Telangana
@ Could not be computed as ‘p’ = 0
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Reliability Analysis of IRS Sensors Geometric Accuracy Performance using 
statistical Laplace test  and Weibull Analysis

By Ch. Sridevi, Scientist/Engineer, “SE”, System Reliability & Quality Assurance Group
National Remote Sensing Centre, Indian Space Research Organisation, Hyderabad

Abstract: This paper presents a novel method to 
model the variation of location accuracy error 
of the onboard sensors with field failure data by 
using the concept of bath tub curve and trend 
analysis. In this study an algorithm based on the 
well known statistical Laplace test is used for 
inferring the behaviour of sensors with regards 
to the accuracy of geometric quality of the data 
products and to accurately determine the duration 
of various phases of lifetime of individual sensors 
to assess the time period required for stabilization. 
The reliability of the sensors in the operational 
phase has been further computed by using median 
rank method and weibull distribution concept 
to assess the performance of the sensor and to 
understand the improvement or degradation in the 
operational phase with time.  This model can be 
used to automate the similar analysis for various 
devices for various parameters having field failure 
data and best performing device can be used as a 
benchmark for future designs.

Keywords:  Reliability, Laplace Test, Geometric 
quality, trend analysis, satellite sensors

1. Introduction

Geometric performance of a satellite 
sensor data product is defined in terms of the 
location accuracy of the data product. Statistical 
analysis of this parameter provides vital inputs 
for understanding the platform stability of the 
onboard sensor. Location Accuracy is one of the 
important parameters of geometric quality and is 
computed as the root mean square (RMS) error of 

all differences of ground control points coordinates 
observed on product with image grid and map is. In 
this study, statistical Laplace test is used to analyze 
the variation of the Radial Location Accuracy 
Error, weibull distribution is used to estimate the 
reliability of the geometric performance in the 
operational phase and median rank method is 
used to compute the variable parameters weibull 
distribution. Instability in the sensor platform is 
directly proportional to geometric inaccuracies or 
distortions. A trend analysis of the Location Error 
would provide a good insight into the behavior of 
the sensor platform with respect to its stability 
with respect to time. Radial Error is measure of the 
overall geo-positional inaccuracy in the system. It 
is given by the following formula

Radial Location Accuracy Error = (Latitude 
Location Error 2 + Longitude Location Error2)1/2  

Source data: The data from data quality evaluation 
database corresponding to the IRS Mission 
Resourcesat -1 Liss-3, Liss-4 and AWiFs sensors, 
collected for a period of 6 years is used for the 
study. The data used for analysis is taken from 
geometric quality evaluation of Geo-Referenced 
products only

Data was sanitized prior to the actual 
analysis by Removal of outliers in the data set 
(Criterion being Location Error > 3000 meters) 
and averaging of redundant data to obtain a single 
data point.
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Total number of data points used in the study is given in Table1 below:-

Sensors
No. of Data Points 

prior to 
sanitization

No. of 
redundant data 

sets

No. of 
outliers

No. of Data 
Points available 

for study

LISS - 3 1227 133 13 1081

LISS - 4 1056 93 9 954

AWIFS 556 37 4 515
Table 1: Input Data set details

2. Determination of life cycle phases 

In order to determine the various phases of the 
life cycle, it is necessary to analyse the trend of the 
data. In order to analyse the trend, The behavior 
of location accuracy error of the sensors under the 
study was analyzed by modeling the life span data 

of the sensor by using the bath tub curve, A piece 
wise analysis of the total time is done by dividing 
the life time into 3 zones. The plots shown in fig 
1,2,3 shown below are depicting that the behavior 
of the sensors w.r.t field data is following the bath 
tub concept. 

 

 
Fig 1: Location Error vs. Time – RS1 - LISS 3 
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Fig 2: Location Error vs. Time – RS1 – LISS 4 

 

0
360
720

1080
1440
1800
2160
2520
2880
3240
3600
3960

Oct-03 May-04 Dec-04 Jun-05 Jan-06 Jul-06 Feb-07 Aug-07 Mar-08 Oct-08 Apr-09 Nov-09

Lo
ca

ti
on

 E
rr

or
 (i

n 
m

et
re

s)

Months since Launch

Variation of Location Error vs. Time - LISS 4 (Average Month Wise)

Observed Values

Trend Line

Specification 
Limit

Debugging 
phase Operational Phase

Wear-out 
Phase

 
Fig 3: Location Error vs. Time – RS1 – AwiFs 
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The different phases of the operation are then 
calculated using Laplace test.

The laplace Test

For each sensor which was evaluated, the 
threshold of acceptable Location error is available, 
as soon as the Location Error exceeds the 
threshold it is called an event. A trend analysis of 
the occurrence of the events provides us with an 
insight into the platform stability and the time the 
spacecraft required for stabilization. The objective 
of the test is to find out that duration statistically 

using Laplace score which is used to accurately 
ascertain the duration of the individual phases i.e. 
the debugging phase, the operational phase & the 
wear out phase from the life span data available to 
us. Laplace test, also known as the centroid test, 
is a measure that compares the centroid of inter-
arrival times with the midpoint of the period of 
the observation. This measure approximates the 
standardized normal random variable. This test is a 
method to determine whether the discrete events 
in a process have a trend. In our study it was used 
to determine the exact duration of the individual 
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phases which occurs in a typical Bath Tub curve.

Formula – Laplace score = [((∑ t i)/n) – T/2 ]/T (1/12 
n)1/2

	¾ ti is the time from a given start point to the 
time of each failure.
	¾ n is the number of failures.
	¾ T is the time from the start point to end of 
observation period.
	¾ Note: If the last event occurs at the end of 
observation period (i.e. tn = T) then use n-1 
instead of n in all 3 places in the formula.

Interpretation – A score greater than zero 
means there is an upward or increasing trend and 
a score less than zero means there is downward 
or decreasing trend. When the score is greater 
than(less than) +1.96(-1.96), we are at least 95 % 
confident that there is a significant trend upward 
(downward). A score of zero means the trend is a 
horizontal line. A reversal in the trend for Laplace 
score suggest a change from improvement to 

deterioration or vice versa in the conditions of the 
system.

Debugging Phase – The Laplace test score 
was plotted against time and the point where the 
test score crosses    -1.96 was marked. This point 
marked the end of Debugging phase.

Wear out Phase – From the Plot of 
Laplace test score, the point from which there is a 
persistence reversal in the trend for the score was 
marked. This point was taken to be the beginning 
of the Wear out phase.

Operational Phase – The duration between 
the end of Debugging Phase and beginning of 
Wear out phase was the entire Operational phase. 

Based on the results obtained by the above 
analysis, the Operational phases of all the sensors 
are determined. Figures 4,5,6 shown below depict 
the laplace test of Liss-3, 4 and AWiFs sensor 
respectively.  

 

 

Fig 4:  Laplace Test Score vs. Time – LISS 3 
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Fig 5: Laplace Test Score vs. Time – LISS 4 
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Fig 6: Laplace Test Score vs. Time – AWIFS 
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Debugging and operational phases of the sensors computed in study are shown in table 2 below

Sensor Debugging phase in 
months

Operational phase in 
months

LISS 3 2.5 58

LISS 4 6.5 54

AWiFS 4.5 59 

    Table 2: Debugging and operational phases of sensors
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3 Determination of  distribution parameters 
of operational phase

Once the operation phase is determined, 
the distribution of the data is estimated by using 
median rank and weibull plot method

Median Rank % = (J-0.3) / (N+0.4)*100, 

where J is nth failure, N-No. of samples

It was observed that the data is following 
weibull distribution and the distribution 
parameters shape parameter (β) and scale 
parameter (η) of the data are computed from 
weibull plot. The values observed for the sensors 
under study are in table 3 as follows.

Sensor Scale parameter (η) Shape parameter (β )

LISS-3 4000 1.8

LISS-4 3200 1.1

AWiFS 3500 1.5

  Table-3: Weibull parameters

The reliability of the sensor w.r.t radial 
location accuracy error in the operational phase 
is then determined by using the following formula
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The performance of the three sensors 
was evaluated in the operational phase as year 
wise reliability percentage to understand the 
degradation/improvement over the entire life 
cycle of the system. Results obtained are tabulated 
in table 4 below.

Sensor
Year wise % Reliability in operational phase

1 2 3 4 5

LISS-3 98 96 93 92 90 

LISS 4 92 85 79 72 65 

AWiFS 96 93 89 83 75 

      Table 4: Performance in the operational phase as Year 
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 The graphical representation of the year wise reliability percentage in he operational phase of 
various sensors is depicted in fig 7 below:

 
Fig 7: Year wise % Reliability in operational phase 

 Further histogram plot of Location Error 
in the operational phase is generated based 
on a proper choice of number and size of bins 
as depicted in Fig 8,9,10 for Liss-3,4 and AWiFs 

sensors respectively to understand the variation 
of Location Error in the operational phase.  

 

Fig 8: Histogram – LISS 3 

 

90.1

5.7 1.8 0.4 0.4 0.8 0.6 0.4

90.1 95.8 97.5 97.9 98.2 99.1 99.6 100.0

0

20

40

60

80

100

120

360 500 700 1000 1500 2000 2500 3000

LOCATION ERROR 
IN METERS

PE
RC

EN
TA

GE
OF

 
VA

LU
ES

 W
ITH

IN
 T

HE
 

BI
NS

Histogram of Location Error in
OPERATIONAL PHASE - LISS 3



12 th  Statistics Day | 73

 

Fig 9: Histogram – LISS 4 
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Fig 10: Histogram – AWIFS 
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4. coNclUSioN

A model using an algorithm based on well 
known Statistical Laplace Test has been generated 
to infer the behaviour of the onboard sensors 
w.r.t geometric quality of the data products and 
to accurately determine the duration of various 
phases of lifetime of individual sensors to assess 
the time period required for stabilization and to 

determine the performance in the operational 
phase. 

As a case study, this model was used to 
analyse the Sensors of Resourcesat-1 satellite. The 
period of stabilisation of each sensor is assessed 
and the performance of individual sensors is 
determined as year wise reliability percentage to 
understand the degradation in the performance of 
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the sensors in the operational phase w.r.t location 
accuracy, which will act as vital input to the 
designers for the improvement in designs as well 
as to the users for finding out the longevity of the 
product. The results are presented in tabular and 
graphical representations.  It was found out that all 
the sensors are fulfilling the mission requirement 
of 5 years of operational life. Moreover the 
performance of the sensors was evaluated in the 
Operational phase to draw a comparison among 
all the sensors. The best performing sensor can 
be used as a benchmark for future missions. 
The study serves to provide essential inputs for 
statistical process control and other such quality 
improvement initiative. This model can be used to 
assess the performance of any device using field 
failure data. 

5. Acknowledgments

I wish to express my sincere gratitude to 
Director, NRSC for providing me the opportunity 

to carry out this study and special thanks to Group 
Head, SR&QA Group, NRSC for providing fruitful 
suggestions in bringing out this paper. My special 
thanks are extended to the staff of DQE, NRSC for 
providing the required data for the case study. 

6. References

[1]	 O’ Connor, Patrick D. T. , 2002, Practical 
Reliability Engineering 4th Edition. John Wiley 
International

[2]	 Palsule, S. S. , et al., 2008. Resourcesat – 1 
data quality evaluation system. International 
Journal of Applied Earth Observation and 
Geoinformation10(2008)147-158.

[3]	 Nelson Wayne B. , 2003 , Recurrent Events 
Data Analysis for Product Repairs, Disease 
Recurrences and Other Applications.. ASA-
SIAM 

[4]	 Montgomery, Douglas C.,2004. Introduction 
to Statistical Quality control:5th Edition. Wiley 
Series.



12 th  Statistics Day | 75

Quality Assurance in Official Statistics
By M. Kavitharani, JSo, NSSo(foD), ro cuddapah

aBSTracT

Official statistics are statistics published 
by government agencies or other public bodies 
such as international organizations as a public 
good. Quality assurance is traditionally defined as 
a systematic process of checking to see whether a 
product or service being developed meets specified 
requirements. Quality and trust are fundamental 
to official statistics. Increased complexity of the 
society and processes have increased the need for 
more evidence-based policies, and thus there is 
more demand for official statistics.

The scope of official statistics can be 
adapted over time to suit changing circumstances. 
Today's quality assurance emphasizes catching 
defects before they get into the final product. The 
quality of data, which is to say its accuracy, must 
be known whenever it is to be used for purposes 
of decision. This is only possible as it is produced 
by a valid analytical system operating in a state of 
statistical control. A quality assurance program 
should be established, consisting of quality control 
of the analytical system and quality assessment of 
the data that are produced. Data quality objectives 
should be established for every measurement 
situation and the accuracy attained must be within 
the limits.

The quality criteria of a national statistical 
office are the following: relevance, impartiality, 
dissemination, independence, transparency, 
confidentiality, international standards. There 
principles apply not only to the NSO but to all 
producers of official statistics. Ethical standards, 
fundamental values and principles should guide 
the personnel of a statistical agency in fulfilling their 

official duties and responsibilities. These principles 
serve to maintain and enhance public and user 
confidence in the integrity of the agency. Statistical 
indicators provide an overview of the social, 
demographic and economic structure of society. 
Data quality objectives an important consideration 
when making analytical measurements is the 
minimum quality requirement that the data must 
meet to make it useful for a given purpose.

The Ministry of Statistics and Programme 
Implementation attaches considerable 
importance to coverage and quality aspects of 
statistics released in the country. The statistics 
released are based on administrative sources, 
surveys and censuses conducted by the Central 
and State Governments and non-official sources 
and studies. The National Sample Survey Office 
(NSSO) in Ministry of Statistics & Programme 
Implementation is responsible for conduct of large 
scale sample surveys in diverse fields, on All India 
basis. Primary data is collected regularly through 
nation-wide household surveys on various Socio 
Economic subjects, Annual Survey of Industries 
(ASI) under the Collection of Statistics Act and 
enterprise surveys, as a follow up of the Economic 
Census. 

High quality statistics is a central part of 
the infrastructure of a modern society, and a 
basis for decisions both by private agents and 
governments. In an accelerating information 
society, official statistics are faced with challenges 
in terms of responding to the increased demand 
for statistics, analyses and indicators, and at the 
same time taking necessary actions to secure 
quality in products and processes. There is no 
doubt that the implementation of the policy 
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followed by self-assessments and peer reviews, 
has been an important milestone in the work on 
quality in statistical institutions. 

Introduction:

Official statistics are statistics published 
by government agencies or other public bodies 
such as international organizations as a public 
good. They provide quantitative or qualitative 
information on all major areas of citizens' lives, 
such as economic and social development, living 
conditions, health, education, and the environment 
through data, and images such as graph and maps. 
Quality and trust are fundamental to official 
statistics. Increased complexity of the society 
and processes  have increased the need for more 
evidence-based policies, and thus there is more 
demand for official statistics.

Quality assurance is traditionally defined as a 
systematic process of checking to see whether 
a product or service being developed meets 
specified requirements.

There is a growing awareness and appreciation of 
the value and need for good quality information, 
and its transparency, to support and inform public 
policy decisions. A quality assurance program 
should be established, consisting of quality control 
of the analytical system and quality assessment of 
the data that are produced. Data quality objectives 
should be established for every measurement 
situation and the accuracy attained must be within 
the limits.

Methodology:

Official statistics provide an indispensable 
element in the information system of a democratic 
society, serving the government, the economy 
and the public with data about the economic, 
demographic, social and environmental situation.

An official statistic is any set of statistics produced 
by an organisation named under secondary 
legislation and described by that organisation as an 
official statistic or part of a set of official statistics. 
The scope of official statistics can be adapted over 
time to suit changing circumstances.

Types of official statistics

The term official statistics includes three types of 
statistics produced by public bodies:

•	 National Statistics, which have been assessed 
by the Office for Statistics Regulation as fully 
compliant with the Code of Practice for 
Official Statistics. 

•	 Experimental statistics, which are newly 
developed or innovative statistics. These are 
published so that users and stakeholders 
can be involved in the assessment of their 
suitability and quality at an early stage.

•	 Statistics that have not been assessed 
as fully compliant with the Code of 
Practice.  A register of de-designated 
statistics is maintained by the Office for 
Statistics Regulation.

•	 Today's quality assurance emphasizes 
catching defects before they get into the final 
product. The quality of data, which is to say 
its accuracy, must be known whenever it is to 
be used for purposes of decision. This is only 
possible as it is produced by a valid analytical 
system operating in a state of statistical 
control. A quality assurance program should 
be established, consisting of quality control of 
the analytical system and quality assessment 
of the data that are produced. Data quality 
objectives should be established for every 
measurement situation and the accuracy 
attained must be within the limits. 
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The quality criteria of a national statistical 
office are the following: relevance, impartiality, 
dissemination, independence, transparency, 
confidentiality, international standards. There 
principles apply not only to the NSO but to all 
producers of official statistics. Therefore, not 
every figure reported by a public body should be 
considered as official statistics, but those produced 
and disseminated according to the principles. 
Adherence to these principles will enhance the 
credibility of the NSO and other official statistical 
producers and build public trust in the reliability 
of the information and results that are produced.

1. relevance:

Relevance is the first and most important 
principles to be respected for national statistical 
offices. When releasing information, data and 
official statistics should be relevant in order to 
fulfill the needs of users as well as both public 
and private sector decision makers. Production 
of official statistics is relevant if it corresponds 
to different user needs like public, governments, 
businesses, research community, educational 
institutions, NGOs and international organizations 
or if it satisfies basic information in each area and 
citizen's right to information.

2. Impartiality:

Once the survey has been made, the NSO checks 
the quality of the results and then they have to 
be disseminated no matter what impact they 
can have on some users, whether good or bad. 
All should accept the results released by the 
NSO as authoritative. Users need to perceive the 
results as unbiased representation of relevant 
aspects of the society. Moreover, the impartiality 
principle implies the fact that NSOs have to 
use understandable terminology for statistics' 
dissemination, questionnaires and material 

published so that everyone can have access to 
their information.

3. Dissemination:

In order to maximize dissemination, statistics 
should be presented in a way that facilitates proper 
interpretation and meaningful comparisons. To 
reach the general public and non-expert users 
when disseminating, NSOs have to add explanatory 
comments to explain the significance of the 
results released and make analytical comments 
when necessary. There is a need to identify 
clearly what the preliminary, final and revised 
results are, in order to avoid confusion for users. 
All results of official statistics have to be publicly 
accessible. There are no results that should be 
characterized as official and for the exclusive use 
of the government. Moreover, they should be 
disseminated simultaneously.

independence:

Users can be consulted by NSOs but the decisions 
should be made by statistical bodies. Information 
and activities of producers of official statistics 
should be independent of political control. 
Moreover, NSOs have to be free of any political 
interference that could influence their work 
and thus, the results. They should not make any 
political advice or policy-perspective comments 
on the results released at any time, even at press 
conferences or in interviews with the media.

4. Transparency:

The need for transparency is essential for NSOs to 
gain the trust of the public. They have to expose to 
the public the methods they use to produce official 
statistics, and be accountable for all the decisions 
they take and the results they publish. 

Also, statistical producers should warn 
users of certain interpretations and false 
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conclusions even if they try to be as precise as 
possible. Furthermore, the quality of the accurate 
and timely results must be assessed prior to 
release. But if errors in the results occur before 
or after the data revision, they should be directly 
corrected and information should be disseminated 
to the users at the earliest possible time. Producers 
of official statistics have to set analytical systems 
in order to change or improve their activities and 
methods.

5. Confidentiality:

All data collected by the national statistical 
office must protect the privacy of individual 
respondents, whether persons or businesses. 
But on the contrary, government units such as 
institutions cannot invoke statistical confidentiality. 
All respondents have to be informed about the 
purpose and legal basis of the survey and especially 
about the confidentiality measures. The statistical 
office should not release any information that 
could identify an individual or group without prior 
consent. After data collection, replies should go 
back directly to the statistical producer, without 
involving any intermediary. Data processing 
implies that filled-in paper and electronic form 
with full names should be destroyed.

6. International standards:

The use of international standards at the national 
level aims to improve international comparability 
for national users and facilitate decision-making, 
especially when controversial. Moreover, 
the overall structure, including concepts and 
definitions, should follow internationally 
accepted standards, guidelines or good practices. 
International recommendations and standards for 
statistical methods approved by many countries 
provide them with a common basis like the two 
standards of the International Monetary Fund, SDDS 

for Special Data Dissemination Standards and 
GDDS for General Data Dissemination System. 
Their aim is to guide countries in the dissemination 
of their economic and financial data to the public. 
Once approved, these standards have to be 
observed by all producers of official statistics and 
not only by the NSO.

ethical standards: 

Ethical standards, fundamental values 
and principles should guide the personnel of a 
statistical agency in fulfilling their official duties and 
responsibilities. These principles serve to maintain 
and enhance public and user confidence in the 
integrity of the agency. Ethical standards can be 
applicable at the national level to all government 
employees or are can be specific to each agency 
or institution responsible for the production of 
statistical information. Employees should be 
guided in their work and their professional conduct 
by a balanced set of values, such as:  To serve 
the public interest  To serve with competence, 
excellence, efficiency, objectivity and impartiality. 
To act at all times in such a way to uphold the 
public trust.  To demonstrate respect and fairness 
in dealing with both citizens and fellow employees. 
Furthermore, ethical standards specific to 
statistical agencies could refer to international 
standards and guidelines (e.g. UN Fundamental 
Principles of Official Statistics). New and existing 
employees could be made aware of the agency’s 
ethical standards and practices for good behavior 
through training programmes or seminars. 

Common indicators for official statistics:

Statistical indicators provide an overview of 
the social, demographic and economic structure 
of society. Moreover, these indicators facilitate 
comparisons between countries and regions.

For population: Total population, Total fertility 
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rate, Infant mortality

In the employment category: Employment 
rate, Employment in major sectors: agriculture, 
industry, services

For the economy: GDP by major economic sectors: 
agriculture, industry, services, Consumer price 
index, Purchasing Power Parity

environment indicators: Land use, Water supply 
and consumption

Principles:

The quality of official statistics The quality 
of official statistics is determined by various 
factors, such as: (i) "Accuracy," referring to 
whether official statistics most accurately show 
the state of society and the economy, (ii) "Relation 
with needs (Needs compatibility)," referring to 
whether official statistics meet the users’ needs 
as well as possible, (iii) "Timeliness," referring 
to whether the produced official statistics are 
disseminated promptly in accordance with the 
users’ needs and purposes. This guideline assumes 
that the quality of official statistics is determined 
by the quality elements , and the guideline regards 
these elements as parameters of quality indication 
and quality evaluation. Concerning these quality 
elements, the guideline set up certain universal 
elements which are adopted by many countries 
and international organizations as major elements. 
It also sets up supplementary elements, which are 
thought to be necessary for quality assurance. 

The quality assurance of official statistics 
to facilitate efforts for quality assurance, the line 
ministries are required to enhance the indication of 
the quality of official statistics that each ministry is 
responsible for along with methods defined in the 
following section 5 "Implementation methods." 
The line ministries are also required to conduct 

self-evaluation of quality, including self evaluation 
of the quality of the conducting processes of  
statistical surveys, and to address improvements 
systematically through utilizing the results of the 
evaluation. Given that official statistics form a 
fundamental infrastructure of society, the line 
ministries should conduct these activities based 
on the people’s needs. 

Therefore, "needs compatibility" should 
be the core element, and consideration should 
be given to the relevance of each element’s 
links. In addition, as this guideline is established 
as a standard guidance to the line ministries’ 
policies, it will not preclude the line ministries 
from implementing the current measures or 
the effective planned measures based on the 
characteristics of each type of official statistics. 
Guideline review This guideline will be regularly 
reviewed based on: (i) results of the line ministries’ 
approaches, (ii) results of research by related 
academic societies, and (iii) international trends 
of related approaches.

Data quality objectives:

Data quality objectives an important 
consideration when making analytical 
measurements is the minimum quality 
requirement that the data must meet to make it 
useful for a given purpose. This is becoming known 
as the data quality objectives (DQO) and is based 
on practical considerations (costs and benefits) 
of the consequences of error in the decision 
process. When the DQO is known beforehand, a 
measurement program usually can be developed 
to satisfy them. When unknown, too little 
quality or even wasteful excessive quality can be 
produced. A well designed measurement plan will 
strike a balance between the number of samples 
tested and the number of replicate measurements 
necessary to achieve the DQO .
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For the purposes of description and 
assurance, statistical activities thus defined may 
be divided into two groups: 

(1) statistical production activities, associated with 
acquiring, processing, storing and disseminating 
specific statistical data, including the specification 
and design of these activities; and 

(2) statistical infrastructure activities, associated 
with developing and maintaining the statistical 
infrastructure that supports production activities 
and that includes overall planning of the statistical 
Programme as a whole, standard definitions 
and classifications, standard data acquisition, 
processing, storage, dissemination and metadata 
management methods and tools.

results :

The Ministry of Statistics and Programme 
Implementation attaches considerable importance 
to coverage and quality aspects of statistics 
released in the country. The statistics released 
are based on administrative sources, surveys 
and censuses conducted by the Central and State 
Governments and non-official sources and studies. 
The surveys conducted by the Ministry are based 
on scientific sampling methods and are supervised 
by the National Statistical Commission. Data is 
collected through dedicated field staff who are 
regularly trained in the concepts and definitions of 
the items and the scope of the survey. In line with 
the emphasis on the quality of statistics released by 
the Ministry, the methodological issues concerning 
the compilation of national accounts are overseen 
by an Advisory Committee on National Accounts, 
industrial statistics by a Standing Committee on 
Industrial Statistics and price and cost of living 
indices by a Technical Advisory Committee on 
Price Indices. The Ministry compiles datasets 
based on current data, after applying standard 

statistical techniques and extensive scrutiny and 
supervision.

The National Sample Survey Office 
(NSSO) in Ministry of Statistics & Programme 
Implementation is responsible for conduct of large 
scale sample surveys in diverse fields, on All India 
basis. Primary data is collected regularly through 
nation-wide household surveys on various Socio 
Economic subjects, Annual Survey of Industries 
(ASI) under the Collection of Statistics Act and 
enterprise surveys, as a follow up of the Economic 
Census. Besides these surveys, NSSO collects data 
on rural and urban prices and plays a significant 
role in the improvement of crop statistics through 
supervision of the area enumeration and crop 
estimation surveys of the state agencies. It also 
maintains a frame of urban area units for drawing 
samples for Socio-Economic Surveys in urban 
areas.

Data Digitisation :

• Validated unit level data relating to various 
survey rounds are available on CDs for the users. • 
All reports based on data collected are uploaded on 
the ministry’s website for free download. • Online 
data transmission and Validation 9 Prices and 
house rent data are received through password 
protected web portals. 9 Separate web portals 
for rural and urban data. 9 Web portals have MIS 
facility to monitor the uploading status and also 
for quality checking. • Wide Area Network for SDP 
A wide area network established through NIC to 
facilitate online sharing of huge amount of data 
between the National Accounts Division of this 
ministry and the State Directorates of Economics 
and Statistics.

Use of Modern Technology: 

To extend the use of Information 
Technology in the field offices, data for ASI is being 
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collected and transmitted to data processing 
agency electronically. Similarly, data on price for 
CPI (U) is being collected and transmitted to CSO 
through specially designed web portal. This has 
resulted in not only improvement in the quality of 
data but has also reduced the time lag in bringing 
out the reports. A web portal is being developed 
for transmission of Monthly Progress Reports, 
various orders/circulars, etc. electronically. NSSO, 
in collaboration with National Remote Sensing 
Centre (NRSC), has successfully developed a 
mobile application through which geo-referenced 
UFS maps can be prepared. Digitization of UFS 
schedules and records is under process. Conducting 
quality checks and auditing of statistical surveys 
and data sets through technical scrutiny and 
sample checks and generate correction factors 
and alternative estimates, if required.

conclusion: 

High quality statistics is a central part of 
the infrastructure of a modern society, and a 
basis for decisions both by private agents and 
governments. In an accelerating information 
society, official statistics are faced with challenges 

in terms of responding to the increased demand 
for statistics, analyses and indicators, and at the 
same time taking necessary actions to secure 
quality in products and processes. Quality work 
on a national basis can benefit from international 
work, through sharing of experiences and 
knowledge of best practices, but also by support 
from common frameworks, recommendations and 
measures taken by statistical organisations. There 
is no doubt that the implementation of the policy 
followed by self-assessments and peer reviews, 
has been an important milestone in the work on 
quality in statistical institutions.
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Celebration of Statistics Day, 2017 at
Indian Statistical Institute (ISI), Kolkata

11th Statistics Day was celebrated on 29th 
June, 2017.  This was followed by an Exhibition, 
on 29th and 30th June, 2017. Shri D. V. Sadananda 
Gowda, Hon’ble Minister of  Statistics & PI and 
other dignitaries paid floral tribute to the Statue 
of  Prof. P. C. Mahalanobis. Thereafter the Hon’ble 
Minister inaugurated the exhibition at 10.15 A.M. 
Shri R. B. Burman, Chairman, NSC and Prof. T. C. 
Anant, Secretary, MoSPI along with other NSC 
members, Senior Officers and Staff members 
visited the Exhibition.  They were impressed of the 
coverage and content of the Exhibition and wrote 
their comments in the Compliment Book.

The Hon’ble Minister along with the officers 
of Mahalanobis Bhawan attended the collaborative 
Programme organised by the both ISI & NSSO at ISI 
premises where the Hon’ble President of India, Shri 

Pranab Mukherjee inaugurated the programme.  
The programme was attended by large number of 
dignitaries of the Central Govt., State Govt.  along 
with the Professor and research scholars/Students 
of ISI, Kolkata. State Govt. Minister, Local MP and 
MLA also attended the programme.

The second session of the programme 
included the release of the key indicator of  73rd 
round by the NSC Chairman and Secretary, MoSPI.  
It was followed by award giving ceremony for 
the essay competition organised by the Training 
Division, CAP.  The eleven (11) awardees were 
given the awards by NSC Chairman, Secretary, 
MoSPI Dand Director, ISI.  It was followed by four 
lecturers, out of which two were arranged by ISI 
and two were from Ministry of Coal and DGCI&S 
of Ministry of Commerce and Industry.   
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Celebration of Statistics Day, 2017 
 in the Field Offices of  NSSO 

head Quarters Delhi/faridabad/ ro Delhi: 
NSSO (FOD) Hqrs. Delhi, AS Wing, Faridabad & 
RO Delhi jointly celebrated Statistics Day 2017 in 
the office building of Hqrs. i.e. Sankhyiki Bhawan, 
GPOA Building, near Karkardooma Court, Delhi.  
The celebration started with lighting of Lamp and 
paying tributes to Prof. P.C. Mahalanobis by Sh. 
G.C. Manna, DG, NSSO (Retd.), Chief Guest in the 
function. Dr. Sudhir Kapoor, Associate Professor, 
Hindu College, University of Delhi was Guest of 
Honour and addressed the gathering. Welcome 
address was given by Sh. Inderjeet Singh, DDG, 
NSSO (FOD), Hqrs, Delhi. Sh. Davender Verma, 
ADG, CSO SSD, Sh. Rakesh Kumar, ADG, CPD also 
addressed the gathering.

 eaST ZoNe
1. ro, Kolkata: Statistics Day 2017 was jointly 
celebrated by RO(Kolkata), ZO(Kolkata), DPD and 
SDRD at Mahalanobish Bhawan. Officers/ officials 
from RO(Kolkata) attended the celebration in 
full enthusiasm, apart from discharging assigned 
official duties related to arrangement of the event. 

2. ro, Patna: The Statistics Day celebration was 
started with the offering of garlands to the image 
of Late Prof. Mahalanobis. Interns undergoing 
internship also attended the programme. As the 
theme of this year being ‘Administrative Statistics’, 
the Deputy Director elucidated the subject  by 
saying that administrative statistics is generated 
out of the routine administrative activities on daily 
basis. The CD on the life of Prof. P. C. Mahalanobis 
was also displayed before the participants. 

3. ro Burdwan: The Statistics Day celebration was 
started at 10:30 AM. Ex. Prof. Sri Joydev Sarkhel, 

Eminent author of Economics, Burdwan University 
was invited as Chief Guest for this occasion. He 
gave an elaborate explanation on Administrative 
Statistics.   

4. RO, Muzaffarpur: The “Statistics Day” was 
celebrated in very spiritual manner in Hotel Simna 
International, Muzaffarpur. Officials from SROs 
Motihari, Purnea & Darbhanga as well as academics 
and members of the Press attended the function. 
A documentary film on Prof. Mahalanobis was 
shown. Thereafter, a seminar was organized on 
the theme. Renowned academics from Economics 
department of BRA Bihar University namely Prof. 
S. Sen Gupta, Dr. P. K.Roy, Former HoD (Economics) 
and Ex VC,  Dr. S. K. Pandey delivered lecture in the 
seminar.  

5. ro, ranchi: The celebration of  “Statistics Day”  
was started at 10.00 AM in the Regional office, 
Ranchi. Prof. S.Chakraborthy, Department of 
Mathematics, Birla Institute of Technology, Mesra, 
Ranchi was invited as Chief Guest.  Wide coverage 
was given to the celebration in print and electronic 
media. 

Apart from RO Ranchi, the “Statistics Day”  
was also celebrate in its Sub-Regional Offices at 
hazaribagh, Jamshedpur, Dhanbad, Dumka and 
Daltonganj.

6. ro, Malda: The Statistics Day was observed by 
organising various programmes which included 
long discussions and lectures on the life and 
contribution of Prof. Mohalanobis towards the 
evolution of modern statistical system in India. 
The programme ended with the resolution to 
spread the message to create general awareness 





 | 12 th  Statistics Day 88

Department of Statistics, Dr. B A Marathwada 
University, Aurangabad were  invited as Chief 
Guest and Special Guest respectively. Shri H M 
Desarda, renowned economist and ex-member of 
Planning Commission, Govt. of Maharashtra was 
also invited. A group of students and Teachers 
of Dr. BAMU, including research students  have 
als attended the programme. The video footages 
of the programme were displayed in local news 
bulletins by the said Hathway-MCN news channel 
in its local news on 30th June, 2017. 

13. ro, Mumbai: The Statistic Day programme was 
started with prayer and lighting the lamp by the 
Chief Guest Prof. Prakash Bhangrath of  Shri Tisai 
Krushi Technical Institute. Shri. O.M. Prabhakaran, 
Joint Commissioner, O/o The Textile Commissioner 
and Prof. Amol Gore, Bharatiya Vidyapeeth 
Institute of Management Studies & Research, Navi 
Mumbai have also attended the function. 

14. ro, raipur: Statistics Day Celebration, 2017 
was jointly organized by NSSO (FOD), RO, Raipur 
and DES, Govt. of Chhattisgarh in New Circuit 
House Civil Lines, Raipur. Dr .K. Subramaniam, 
Director General, Chattisgarh Council of Science 
and Technology was the Chief Guest and  Prof. 
Dinesh Marothia, Member, State Planning 
Commission was the Chairperson of the occasion.  
Other special guests included Shri Anil Sahu, 
Secretary, Govt. of CG; Shri P.P.Soti, Member, State 
Planning Commission, CG; Shri D.S.Misra, Retd. 
Chief Secretary to the Govt of CG, Dr. Hanumant 
Yadav, Eminent Economist and Dr. Ashok Parekh, 
Eminent Economist. Shri Amitabha Panda, 
Commissioner Cum Director, D.E.S. Chattisgarh, 
Raipur presided over the function. A Quiz session 
was also conducted on this occasion. 

15. ro, Pune: The Statistics day programme was 
inaugurated by Smt. Supriya Roy, Director, NSSO 
(FOD), Regional Office, Pune and Shri Rahul 

Jagtap, Joint Director, CWPRS, Khadakwasala, 
Pune. A total of 110 participants including Trainee 
Asstt. Director, CWPRS and NSSO officials from 
Pune, Solapur and Kolhapur and also faculties & 
students from various colleges of Pune attended 
the programme.

NorTh ZoNe
16. Zo/ro, Jaipur: The “Statistics Day” was 
celebrated in association with DES, Govt.of 
Rajasthan at B. S. Mehta Auditorium, Nehru 
Bhawan, Jaipur.  Shri Rajpal Singh Shekhawat, 
Minister of Industry, Govt. of Rajasthan was the 
chief guest. He delivered the inaugural address 
and highlighted the importance of statistics in 
all spheres of life. Various Officers from different 
Organizations like Institute of Development 
Studies, Ministry of Health, Rajasthan, Grameen 
Aajeevika Vikas Parishad, University of Rajasthan, 
NIAM, University of Rajasthan, UNFPA etc. 
presented their papers on Administrative Statistics.

17. ro, Srinagar: This office celebrated 11th 
Statistics Day in the Auditorium of Institute of 
Advanced Studies in Education, MA Road Srinagar. 
The worthy dignitaries especially Shri Sonam Lotus, 
Director Met and Dr. Maqsooda Khan, Principal 
IASE   Srinagar stressed on the importance of 
statistics. In the Concluding Session Certificates 
were distributed to paper Presenters and some 
Participants from Institute of Advanced Studies in 
Education.

Local newspaper ‘Rising Kashmir’ of 29th 
June , 2017  published an article  in its editorial 
page on “ Value of Administrative Statistics” 
prepared by Shri Altaf Hussain Haji Director, NSSO 
(FOD) Regional office Srinagar. 

18. ro, Jammu: The Statistics Day was celebrated 
by Regional Office Jammu in the Press Club of 
Jammu.  Miss Veena Thappar, Director, from 
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other events like Puzzle, Quiz on Statistics were 
organized. At the end Prizes were distributed to 
the winners of competitions. 

25. ro, hyderabad: The Statistics Day was 
celebrated successfully at RO, Hyderabad. One 
Assistant Professor from Kasturiba Gandhi Degree 
and PG College for women, Secunderabad, 
students with Statistics subject from various 
colleges at Hyderabad and officials from SRO-
Warangal, SRO-Karimnagar and SRO-Nizamabad 
also participated the function. Competitions like 
Paper Presentation, Essay writing and Quiz were 
also organised. Prizes were distributed t the 
winners. 

26. ro, Vijayawada: The Statistical Day celebration 
was inaugurated by Dr. V.Narayana Rao, Principal, 
K.B.N College, Vijayawada. He, in his inaugural 
speech emphasized the importance of Statistics 
Day celebration and collection of data on several 
schemes through sample surveys.  Students 
of various colleges have made presentations 
on various aspects of Administrative Statistics. 
Elocution competition, Essay writing competition 
and Quiz competition were organized and prizes 
along with certificates were distributed to the 
winners. 

27. ro, hubli: The Statistics Day celebration 
was inaugurated with invocation song by the 
students of college  at DRH conference Hall. Dr. 
S.T. Bagalakoti of Karnataka University, Dharwad 
and Dr. (Smt.) Jyoti S Hallad, Director, Population 
Research Centre, Dharwad delivered lecture on 
“Administrative Statistics” with examples. Dr. S.V. 
Gudi,  vice principal and Head of Department of  
Statistics  took initiative for conducting  Essay 
writing and Quiz competition. Dr. Ajit Prasad and 
Smt. S. Leena Director distributed the prizes to the 
winners.

28. ro, Kozhikode: The Statistics Day function was 
organized by involving the faculties and students 
of Department of Statistics from various colleges 
in and around the Kozhikode City and from the 
Callicut University. Dr. Bindu, P. P, Faculty, Govt. 
Arts and Science College, Kozhikode has given 
a lecture on “Administrative Statistics”. Dr. Anil 
Kumar, P. Faculty, Ferook College, Kozhikode has 
felicitated the function and appreciated NSSO for 
providing an opportunity to the students. A Quiz 
competition was conducted and students from 
various colleges participated in the competition. 
Also trophies and certificates were distributed to 
the winners. 

29. ro, Panaji Goa: The Statistics Day function 
was inaugurated by lightening the lamp and 
offering garlands to the photograph of Prof. P.C. 
Mahalanobis. Asst Professor Naresh Shirodkar, 
teaching Economics and Econometrics at DMC 
College, Mapusa was invited as Chief Guest. After 
a power-point presentation, all the participants 
actively participated in a question-answer session. 

30. ro,Trivandrum: The Statistics Day was 
celebrated at “Trivandrum Hotel”, Statue, 
Trivandrum. Dr. Alex Thomas, Associate Professor, 
Dept. Economics, Government College for Women, 
Trivandrum presented a paper on Administrative 
Statistics. The programme was well attended by 
students, faculty delegates from four Government 
colleges of the town. A quiz contest was conducted.

31. ro, chennai: The Statistics Day celebration  
was conducted in Conference Hall-2 of Shastri 
Bhavan, Chennai.  Head of Department of 
Statistics, Madras University and Member Tamil 
Nadu Backward Commission was the Chief 
Guest. The Chief Guest discussed about the 
prominence of out-layers which increases with the 
size of the data.  He said that the Administrative 
Statistics was started in Egypt primarily to collect 
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information about the Defense Establishment and 
Revenue Data.  Subsequently, the data collection 
work was extended to other fields also.  With the 
development of the technology and awareness 
about the need for Statistical Data things have 
changed for the better. 

32. ro, Port Blair: The Statistics Day was 
celebrated in N.S.S.O (FOD), Regional Office. 
Shri. R. Keshya Naik, Deputy Director, Census 
Operations, Port Blair, Dr. C. Raghunathan, Officer 
Incharge, Zoological Survey of India, Port Blair, Dr. 
Kandimuthu, Asstt. Professor, Jawaharlal Nehru 
Rajkiya Mahavidhyalaya, Port Blair were the guests 
on the occasion. Dr. C. Raghunathan described Prof. 
P.C Mahalanobis as a great institution builder and 
highlighted the contribution to Indian Statistical 
System. Shri. R. K. Naik, Dr. C Raghunathan and 
Dr. Kandimuthu gave prizes to the winners of 
Essay and Quiz competition organized as part of 
Statistics Day. 

33. ro, Madurai: In Madurai Regional Office Mrs. 
B. Rohini Ramdas, I.A.S, Additional Collector & 
Project Director, DRDA Madurai was invited as Chief 
Guest for 11th Statistics Day Celebrations. In her 
inaugural address, she highlighted the importance 
of Administrative Statistics in various departments 
to take policy decisions. Shri. P Manickam, 
Director, Regional Office, Madurai in his welcome 
address exhorted the student participants to 
draw inspiration from the contributions of  Dr. P.C. 
Mahalanobis and contribute as true ambassadors 
of Statistical Fraternity in the national development. 
Students from Economics/Statistics department 
from different colleges in Madurai were invited 
along with one faculty from each college. 

34. ro, coimbatore: - The Statistics Day celebration 
was inaugurated by the former Vice Chancellor, 
Anna University, Chennai. Students from colleges 
of Coimbatore also attended the function. 

Students were briefed of the career opportunities 
available for them on completion of their Statistics 
Course. An inter- collegiate quiz competition 
was conducted with the objective of promoting 
awareness of statistics among students. Trophies 
were given to the winner colleges. Individual 
prizes for the members of the winning teams were 
also given. Arrangements for wide publicity were 
made and the function was widely covered in the 
Vernacular print media.

35. ro, Kadapa: The Statistics Day was celebrated 
in Press Club Auditorium. Sri Manohar R, 
Director, NSSO(FOD) Kadapa gave his inaugural 
speech. The Chief Guest Shri G S N Murthy, DDG 
(Rtd), NSSO Delivered a guest lecture on the 
theme. A Quiz programme was conducted in the 
office premises among the seven teams of different 
colleges from Kadapa and Vempalli. A cross word 
puzzle competition was also conducted among 
the candidates sponsored by the above said seven 
colleges. Prizes were distributed to the winners. 

NorTh-eaST ZoNe
36. ZO/RO, Guwahati: The 11th Statistics Day was 
celebrated at Guwahati. The Guests of Honour 
Dr. R. Phookun, HOD, Deptt. of Mathematics & 
Statistics, K.C. Das Commerce College, Guwahati, 
Dr. S. Barthakur,  Associate Professor, Deptt. 
of Statistics, Cotton College State University, 
Guwahati. Dr. M. Deka, Associate Professor, Deptt. 
of Statistics, Arya Vidyapith College, Guwahati 
were also present on this occasion. 

37. ro, Gangtok: The Statistics Day was celebrated 
at the Conference Hall of NSSO (FOD), Gangtok.  
The programme was inaugurated by Shri A. Basu, 
DDG, NSSO (FOD), Gangtok. Shri Basu, in his  
address gave brief life history of Prof. Mahalanobis.  
In his welcome address, Shri D.T. Bhutia, Assistant 
Director, NSSO (FOD), Gangtok welcomed all the 
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Day on 29.06.2017. Dr. Job Chakkalakkal of St. 
Paul College, School of Management Studies, 
Ernakulam presented a paper on the ‘Importance 
of Administrative Statistics in decision making 
and Economic Planning’.  Dr. Merlin Joseph, 
Govt. Arts College, Tripoonithura, Eranakulam 
presented a paper on the ‘Statistics in Democratic 
Govt. Policies’. A district level Quiz programme, 
workshop etc. were also organized.

MaharaShTra

The 11th Statistics Day was celebrated on 
29th June, 2017,  under the Chairmanship of Shri. P.D. 
Sohale, Director, DES GoM. Shri Sohale, in his speech, 
mentioned  about weak data sets in various sector of 
statistics and actions to be taken for improvement/
strengthening  of data quality in Agriculture, Public 
Health & Education sector in the state. The Chief 
Guest, Prof, Dr. Milind Sohoni, IIT Mumbai made a 
presentation about Data, science, Development & 
university. He also spoke about Social Engineering 
of the schemes and informed objectives of ‘Unnat 
Maharashtra Abhiyan’ mission and its focus areas 
from development perspectives. Shri R.R. Shinge, 
Additional Director (Coordination) DES, gave 
information about statistics collected by Central and 
State Governments. He emphasized on annexure/
forms of statistical data collection in various field to 
be revised periodically and need to use information 
technology for collection of field level statistics. He also 
emphasized on training given to officials for using 
statistical tools effectively.

MaNiPUr

Government of Manipur celebrated “11th 
Statistics Day Celebrations” on 29-06-2017 with the 
theme   “Administrative Statistics”   in a magnificent 
way. On this occasion, 3 State Level Publications 
namely, (i) Statistical Handbook of Manipur, 2017, 
(ii)  Crop Estimation Survey of Manipur, 2015-16, 

and (iii)  Press Note on State Domestic Product of 
Manipur, 2011-12 series and also 9 Distribution 
Level Publications namely, “District At-A-Glance, 
2017” for Senapati, Tamenglong, Churachandpur, 
Chandel, Ukrhul, Imphal East, Imphal West, 
Bishnupur and Thoubal district were also released. 
On this occasion, there were display of different 
publications/reports published by the Directorate 
of Economics & Statistics, Manipur and available 
publication of DES of states of India etc. in the Mini 
Conference Hall of the Directorate for the public 
viewing for 1 (one) week.

MiZoraM 

The 11th Statistics Day was celebrated on 
29th June 2017 by DES Mizoram. The Chief Guest of 
this occasion was ShriVanlalramsanga, Secretary, 
Planning, Finance etc. Mizoram.  Dr. JV Nunchunga, 
Assosiate Professor, Department of Economics,  J 
Thankima College and Sh.  Pu Lalthlamuana Ralte, 
Associate Professor, Department of Economics, 
Pachhunga University College presented papers 
on “Administrative Statistics”, the theme of  this 
year’s Statistics  Day. On this occasion, the DES 
released the following  publications:

1. Statistical Handbook Mizoram-2016
2. Meteorological Data of  Mizoram, 2016
3. BPL Baseline Survey (Provisional) 2016 of   
Champhai and Serchhip Districts. 

PUDUcherry

 The DES, Puducherry celebrated the 
11th National Statistics Day on 29.06.2017 in 
the Conference Hall of the Directorate. Thiru A. 
Namassivayam, Hon’ble Minister for Statistics, 
Govt. of  Puducherry, emphasized  on the 
importance of Statistics and stated that Statistics 
is required to implement the Schemes and 
Projects. It is the basis to plan any welfare or 
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Celebration of 11th Statistics Day in 2017 at  
Indian Statistical Institute (ISI), Kolkata
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Celebration of 11th Statistics Day in 2017 at  
Indian Statistical Institute (ISI), Kolkata
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Celebration of 11th Statistics Day in 2017 at  
Indian Statistical Institute (ISI), Kolkata
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Celebration of 11th Statistics Day in 2017 
at  NSSO(FOD) Hqrs. Office Delhi
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Celebration of 11th Statistics Day in 2017 
at  NSSO(FOD) Hqrs. Office Delhi

11th Statistics Day Celebration in NSSO(FOD) Agartala
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11th Statistics Day Celebration in NSSO(FOD) 
Bangalore
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11th Statistics Day Celebration in NSSO(FOD) Bareily

11th Statistics Day Celebration in NSSO(FOD)  
Chandigarh
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11th Statistics Day Celebration in NSSO(FOD)  Jaipur

11th Statistics Day Celebration in NSSO(FOD)  Jalandhar
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11th Statistics Day Celebrations, DES, Andhra Pradesh
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11th Statistics Day Celebrations, DES Assam
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11th Statistics Day Celebrations, DES, Goa
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11th Statistics Day Celebrations, DES Maharashtra

11th Statistics Day Celebrations, DES, Manipur
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11th Statistics Day Celebrations, DES, Mizoram
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11th Statistics Day Celebrations, DES Puducherry

Shri N. Namassivayam, Hon’ble Minister for Statistics 
delivered the Felicitation Address

Hon’ble Minister released the Publication ‘Puducherry  
at a Glance-2017’
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11th Statistics Day Celebrations, DES, Rajasthan
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11th Statistics Day Celebrations, DES, Telangana
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11th Statistics Day Celebrations, DES, Uttar Pradesh
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We thank all those who have contributed technical papers for this Brochure on the theme 
of Quality Assurance in Official Statistics chosen for the 12th Statistics Day celebration. The papers 
included are the unedited versions as received from the authors. The views and contents presented in 
the papers are those of the authors. 

We extend our gratitude to all those who shared glimpses of previous year’s celebration which 
made this brochure colourful. We welcome comments on the content to make it more informative. 






