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Brief about the Workshop

The Department of Civil Engineering and Centre for Data Science & Machine Learning of CUTM organized
a workshop entitled “Advancement in trend analysis of time series datasets” on 25/02/2023., from
2.00pm to 5.00pm in Zoom Platform.

Resource persons/Trainers

1. Dr. Jayanta Das, Assistant Professor at the Department of Geography in Rampurhat College, University of
Burdwan, West Bengal, India.

About the Speaker

His research interest includes agricultural modelling and sustainable management studies, groundwater,
flood, drought analysis, climate change, watershed management, hydrological modelling, water quality,
geospatial data analysis, data mining, and GIS applications with more than 15 academic years of experience.
Dr. Jayanta Das has published more than 30 scholarly articles in peer-reviewed journals, focusing mainly on:
climate change, agricultural suitability analysis, natural and man-made hazards analysis, risk management,
and spatial data analysis. Recently, Dr. Das has published an edited book entitled Monitoring and Managing
Multi-hazards: A Multidisciplinary Approach jointly with Dr. Sudip Kumar Bhattacharya from Springer Nature.
What you get from this Workshop: Practical Coding Session + E-Certificate + Session Recordings

Venue: Online Mode (Zoom Link)

Objective and outcome of the Workshop

The overall workshop session was very much informative and hands on experience. The speaker’s way of
Hands on demonstration was crystal clear and the participants were engaged in an interactive conversation.
The Speaker discussed how time series analysis has been broadly adopted in scientific research and
engineering applications. Many theoretical developments and new methods for time series analysis have
significantly contributed to the understanding of complex systems. The Speaker also discussed how time
series analysis helps organizations understand the underlying causes of trends or systemic patterns over
time. Using data visualizations, business users can see seasonal trends and dig deeper into why these trends
occur. With modern analytics platforms, these visualizations can go far beyond line graphs. The Speaker
showcased a practical way of working with 30 years’ time series datasets using software’s like R-Studio,
Excel and Jupyter Notebook. The participants were overwhelmed the way speaker was engaging everyone’s
queries with utmost patience and clear description. The Speaker avoided any PPT presentation and totally
focused on arranging the datasets and working practically on it with showing how to overcome errors and get
the desired output. The Speaker also showcased his publication using these methodologies and motivated

participants to work in collaboration. The Speaker discussed the following points:
Comparing parametric and non-parametric methods

Mann Kendal method, Autocorrelation function, Modified mann Kendal, Innovative trend analysis and Rho
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No of Participants: 70 participants (includes Students and Faculties from our University and outside

Universities) joined the online Zoom platform.
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among the obscrvations. However, in many real
situations the observed data are autocorrelated. The
autocarrelation in observed data will result in mis-
interpretation of trend tests results. Cox and Stuart
(1955) state that: *Positive serial correlation among
the observations would increase the chance of signifi-
cant answer, even in the absence of a trend.” A closely
related problem that has been studied is the case
where seasonality exists in the data (Hirsch et al.,
1982). By dividing the obscrvations into separate
classes according to seasons and then performing
the Mann - Kendall trend test on the sum of the statis-
tics from each season, the effect of seasonality can be
eliminated. This modification is called the seasonal
Kendall test (Hirsch et al., 1982; Hirsch and Slack,
1984, Zetterqvist, 1991). Although the seasonal test
eliminates the effect of dependence between seasons,
it does not account for the correlation in the series
within seasons (Hirsch and Slack, 1984), The same
problem exists when ycarly data are analyzed, since
they are often significantly autocorrelated.

In this paper, theoretical results are presented
about the evaluation of the mean and variance of the
Mann—Kendall trend test statistic in the presence of
autocorrelation. Based on these theoretical results, as
well as on an empirical approximation, a modified
Mann-Kendall trend test which is robust in the
presence of autocorrelation is suggested and its
empirical significance level and power are invest
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2. The original M: 5 Kendall trend test

The rank Correla ~est (Kendall, 1955) for two
setsof observations X = x;.x, -.x, and ¥ =y pa,,
vy is formulated E\ follows. The statistic § is calcu-
lated as in Eq. (1):

§= Tayb, (]
i<
where
1 x<x
ag=sgnly-x)=4 0 x=x, 2)
-1 x>x

and A, is similarly defined for the observations in Y.
Under the null hypothesis that X and ¥ are inde-
pendent and randomly ordered, the statistic S tends
to normality for large n, with mean and variance
given by:
E(85)=0 3

var(S)=n{n—1) (2n+5)/18 4y

If the values in ¥ are replaced with the time order of
the time series X, i.e. 1,2,+--,n, the test can be used as
a trend test (Mann, 1945). In this case, the statistic §
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among the observations. However, in many real
situations the observed data are autocorrelated. The
autocorrelation in observed data will result in mis-
interpretation of trend tests results. Cox and Stuart
(1955) state that: *Positive serial correlation among
the observations would increase the chance of signifi-
cant answer, ¢ven in the absence of a trend.’ A closely
related problem that has been studied is the case
where seasonality exists in the data (Hirsch et al,
1982). By dividing the observations into separate
classes according to seasons and then performing
the Mann-Kendall trend test on the sum of the statis-
ties from each season, the effect of seasonality can be
eliminated. This modification is called the seasonal
Kendall test (Hirsch et al., 1982; Hirsch and Slack,
1984; Zettergvist, 1991). Although the seasonal test
eliminates the effect of dependence between seasons,
it does not account for the correlation in the series
within seasons (Hirsch and Slack, 1984). The same
problem exists when yearly data are analyzed, since
they are often significantly autocorrelated.

In this paper, theoretical results arc presented
about the evaluation of the mean and variance of the
Mann-Kendall trend test statistic in the presence of
autocorrelation. Based on these theoretical results, as
well as on an empirical approximation, a modified
Mann—Kendall trend test which is robust in the
presence of aulocorrelation is suggested and its
empirical significance level and power arc investi-

Q search

Anand

Anand

alok kumar Ani

kumar

Kumar

Anil Kumar

paio-tempors| x | B v
of1s | @) | (B Q
10 SECLON 11 W0 () USUMIE WE PELUIIIGE Ut
the test.
a
4

naneémmee

2. The original M: ) Kendall trend test

The rank correls ~ est (Kendall, 1955) for two
sets of abservations X = x,.x, ., and Y=y a0,
¥y is formulated 4 follows. The statistic S is caleu-
lated as in Eq. (1):

§= Tayby ()]
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where
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-1 x>y

and by is similarly defined for the observations in Y.
Under the null hypothesis that X and ¥ are inde-
pendent and randomly ordered, the statistic S tends
to normality for large n, with mean and variance
given by:
E(5)=0 3)
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If the values in ¥ are replaced with the time order of
the time series X, i.e. 1,2,---,n, the fest can be used as
a trend test (Mann, 1945). In this case, the statistic §
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Session Recordings will be provided to participants

COORDINATORS: DR.PRAFULLA KUMAR PANDA,
SOVAN SANKALP & DR.BIBHUTI BHUSAN SAHOO
ORGANIZED BY:

DEPARTMENT OF CIVIL ENGINEERING & CENTRE FOR DATA SCIENCE AND
MACHINE LEARNING

CENTURION UNIVERSITY OF TECHNOLOGY AND MANAGEMENT, ODISHA,
INDIA
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