& UNIV,
1579

(3
y,
@,

Recent advances in data dimensionality reduction using
multidimensional scaling

Gintautas Dzemyda

Vilnius University Institute of Data Science and Digital Technologies,
Akademijos str. 4, LT-08412 Vilnius, Lithuania

ICCCC2020, May 11-15, 2020, Romania, Oradia

Gintautas Dzemyda Recent advances in data dimensionality reduction using multidimensional scaling 1/35



|
Introduction (1)

Human participation plays an essential role in most decisions when
analyzing data. The huge storage capacity and computational power of
computers cannot replace the human flexibility, perceptual abilities,
creativity, and general knowledge.

A proper interaction between human

and computer is essential. Moreover, such

an interaction is one of the areas in computer
science that has evolved a lot in recent years.

Real data in technologies and sciences
are often high-dimensional. So it is very difficult
to understand these data and extract patterns.
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|
Introduction (2)

One way of such an understanding is to make a visual insight into the data
set. Here, a hopeful view may be put on the visualization of

multidimensional data.

The goal of visualization methods

is to represent the multidimensional data in a
low-dimensional space so that certain properties
(e.g. clusters, outliers) of the structure of the
data set were preserved as faithfully as possible.

The dimensionality reduction or visualization
methods are recent techniques to discover
knowledge hidden in multidimensional data sets.
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Visualization

The human being can comprehend visual information more quickly than
textual one.
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Visualization problem

The goal of the projection (visualization) methods is to represent the input
data items in a lower-dimensional space so that certain properties of the
structure of the data set were preserved as faithfully as possible.

A ] G D 3 E 9 H 1 J
1 111091 7,04704 268399 351433 64851 -7,70285 3,98986 -150384 59192 587187
2 | 515074 14707 149299 255285 -2,27M42 -146506 7,86902 -7,36946 9,63875 7,11384
3| 191532 -4,58991 -150508 407452 -119971 -7,92136 969161 0222057 10,8834 587123
40020048 0,630172 1,08796 2,6984 -4,79242 -§,15183 429621 -046226 742289 6,15558
5| -089494 811653 -695531 661701 -8,21592 -112322 756654 -813229 10,6122 583966
6| -00323 -10,4471 -3,17563 531002 0,14175 -9,40686 952215 164615 -188292 6,64164
7| 1,723% 097497 585485 575813 1,33302 -4,35716 395199 -121654 497955  4,7983
8| 452856 11,1303 -0,52264 3,58449 -5,35348 -9,28858 96102 -304153 572042 528743
9| -0,8343 105809 7,03569 2,13677 -4,65407 -8,54866 6,28365 -271864 17,3228 542663
10 258882 818563 4,12082 586436 -3,93221 -0,99236 698705 -216161 3,14953 516401 ]
11 -1,00736 0,836051 -0,07273 5,757 -5,00482 2,68832 408388 219967 411253 658779
12| -2,78432 -0,36631 -5,02407 2,12856 -5,31326 -8,53505  4,3084 -439105 559385 6,73681
13 634916 467636 3,14195 2,93509 -4,95993 -11,4985 462661 -7,7016 709844 7,54618
14| 2,35358  9,6925 0,786942 520636 -1,26773 -11,0521 55869 -009746 10,3834 649727
15 -3,13531 -3,0484 3,19325 382046 129874 -6,93501 442466 -4,00488 152039 4,52903
16 0192348 9,22675 149804 356301 -3,13276 -7,37238 11,2558 -101955 63383 551743
17| -614634 11,5993 503532 3,68279 2,66215 -12,0582 §4343 -3,82024 -4,39663 8,02664
18| 1,66801 -1,53136 2,95147 0,441002 -6,8543 -6,11669 7,83389 -850664 12,1342 6,798
19| -2,42808 -2,35968 -0,9866 2,95973 -0,71374 -6,25115 7,022 -4,05128 0,133743 7,34149
20 -3,23398 0,729948 161084 3,8528 -9,72604 -3,64236 114746 -119365 09,5091 565706
21 -002485 3,72569 569587 196643 -8,95218 0,753423 5288 -639854 18114 7,20848
2| 17316 04579 -8,76263 0,305276 -0,84276 -13,4019 77862 -253552 132054 516366
23| -0,26349 2,65934 -0,38402 48,0786 -9,42951 -3,06817 616654 -7,08867 -3,23498 606282
24 0935001 7,62704 -589728 0,043108 -8,97537 -17,8392 557077 -13,8924 65347 541031
25| -1,13148 -3,6351 34953 403109 110707 2,57909 652097 -4,71983 597176 541212
2% -042632 10,1015 425269 29547 -8,39M3 53449 381502 -0 17,2262 3,863
27 167647 4,57368 222492 2,66839 -7,65192 -8,25385 632712 -2,59647 74368 6,75276
28| 042202 557122 -3,12425 4,19927 -163641 -0,38 959166 -7,06135 11,1317 1,69255 =
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