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Abstract

The lockdown introduced in Georgia on November 28, 2020 brought positive results. There are
clearly positive tendencies in the spread of COVID-19 to February - first half of March 2021. However, in
April-May 2021 there was a significant deterioration in the epidemiological situation.

In this work results of the next statistical analysis of the daily data associated with New Coronavirus
COVID-19 infection of confirmed (C), recovered (R), deaths (D) and infection rate (1) cases of the population
of Georgia in the period from March 01, 2021 to May 31, 2021 are presented. It also presents the results of the
analysis of two-week forecasting of the values of C, D and I. The information was regularly sent to the
National Center for Disease Control & Public Health of Georgia and posted on the Facebook page
https://www.facebook.com/Avtandil1948/.

The analysis of data is carried out with the use of the standard statistical analysis methods of random
events and methods of mathematical statistics for the non-accidental time-series of observations. In particular,
the following results were obtained.

Georgia's ranking in the world for Covid-19 monthly mean values of infection and deaths cases in
spring 2021 (per 1 million population) was determined. Among 156 countries with population > 1 million
inhabitants in May 2021 Georgia was in the 11 place on new infection cases and in the 14 place on Death.

A comparison between the daily mortality from Covid-19 in Georgia in spring 2021 with the average
daily mortality rate in 2015-2019 shows, that the largest share value of D from mean death in 2015-2019 was
25.3 % (22.05.2021), the smallest 1.42 % (15.03.2021).

Data about infection rate of the population of Georgia with Covid-19 according to traffic light system
shown, that Georgia in April and May 2021 was in the red zone.

The statistical analysis of the daily and decade data associated with coronavirus COVID-19 pandemic
of confirmed, recovered, deaths cases and infection rate of the population of Georgia are carried out. Maximum
daily values of investigation parameters are following: C = 2171 (05.05.2021), R = 2038 (17.05.2021), D = 33
(22.05.2021), I = 8.05 % (04.05.2020). Maximum mean decade values of investigation parameters are
following: C = 1258 (3 Decade of April 2021), R = 1283 (2 Decade of May 2021), D = 24 (2 Decade of May
2021), 1 = 6.54 % (1 Decade of May 2021).

It was found that as with September 2020 to February 2021 [8], in spring 2021 the regression equations
for the time variability of the daily values of C, R and D have the form of a tenth order polynomial.

Mean values of speed of change of confirmed -V(C), recovered - V(R), deaths - V(D) and infection
rate N&(t) Tearonavirdsorelatedecasas:ia ndi Hangrt decades ©@f roathsdnothenspidngpA03liaware detefmined.
Maximum mean decade values of investigation parameters are following: V(C) = +37 cases/day (1 Decade of
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April 2021), V(R) = +36 cases/day (3 Decade of April 2021), V(D) = +0.6 cases/day (3 Decade of April 2021),
V() =+ 0.17 %/ day (2 and 3 decades of April 2021).
Cross-correlations analysis between confirmed COVID-19 cases with recovered and deaths cases

shows, that the maximum effect of recovery is observed 9 and 13 days after infection, and deaths - after 12-17
days.

Comparison of real and calculated predictions data of C, D and | in Georgia are carried out. It was
found that two-week daily and mean two-week real values of C, D and | practically fall into the 67% - 99.99%
confidence interval of these predicted values for the specified time periods.

The comparison of data about C and D in Georgia (GEO) with similar data in Armenia (ARM),
Azerbaijan (AZE), Russia (RUS), Turkey (TUR) and in the World (WRL) is also carried out.

Key words: New Coronavirus COVID-19, statistical analysis, short-term prediction.
1. Introduction

Almost a year and a half has passed since the outbreak of the novel coronavirus (COVID-19) in China,
recognized on March 11, 2020 as a pandemic due to its rapid spread in the world [1]. Until now, despite the
measures taken, the overall level of morbidity and mortality remains quite high. During this time, together
with epidemiologists, scientists and specialists from various disciplines from all over the world have joined
intensive research on this unprecedented phenomenon (including Georgia [2-8]).

In particular, in our works [6-8] it was noted that specialists in the field of physical and mathematical
sciences make an important contribution to research on the spread of the new coronavirus COVID-19. Work
on systematization, statistical analysis, forecasting, spatial-temporal modeling of the spread of the new
coronavirus is being actively continued at the present time [9-15, etc.].

This work is a continuation of the researches [6-8].

In this work results of a statistical analysis of the daily data associated with New Coronavirus COVID-19
infection of confirmed (C), recovered (R), deaths (D) and infection rate (1) cases of the population of Georgia
in the period from March 01, 2021 to May 31, 2021 are presented. It also presents the results of the analysis
of two-week forecasting of the values of C, D and I. The information was regularly sent to the National Center
for Disease Control & Public Health of Georgia and posted on the Facebook page
https://www.facebook.com/Avtandil1948/.

The comparison of data about C and D in Georgia with similar data in Armenia, Azerbaijan, Russia,
Turkey and in the world is also carried out.

We used standard methods of statistical analysis of random events and methods of mathematical

statistics for non-random time series of observations [6-8, 16, 17].

2. Study areas, material and methods

The study area: Georgia. Data of John Hopkins COVID-19 Time Series Historical Data (with US State
and County data) [https://www.soothsawyer.com/john-hopkins-time-series-data-with-us-state-and-county-
city-detail-historical/;  https://data.numdata.org/dataset/total-covid-19-tests-performed-by-country]  and
https://stopcov.ge about daily values of confirmed, recovered, deaths and infection rate coronavirus-related cases,
from March 01, 2021 to May 31, 2021 are used. The work also used data of National Statistics Office of
Georgia (Geostat) on the average monthly total mortality in Georgia in October-May 2015-2019
[https://www.geostat.ge/en/]. In the proposed work the analysis of data is carried out with the use of the
standard statistical analysis methods of random events and methods of mathematical statistics for the non-
accidental time-series of observations [6-8, 16, 17].

The following designations will be used below: Mean — average values; Min —minimal values; Max
- maximal values; Range — Max-Min; St Dev - standard deviation; om - standard error; Cy = 100-St Dev/Mean
— coefficient of variation, %; R? - coefficient of determination; r — coefficient of linear correlation; CR —
coefficient of cross correlation; Lag = 1, 2...30 Day; Kpw — Durbin-Watson statistic; Calc — calculated data;
Real - measured data; D1, D2, D3 — numbers of the month decades; a - the level of significance; C, R, D -
daily values of confirmed, recovered and deaths coronavirus-related cases; V(C), V(R) and V(D) - daily values
of speed of change of confirmed, recovered and deaths coronavirus-related cases (cases/day); | - daily values
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of infection rate (or positive rate) coronavirus-related cases (100- C/number of coronavirus tests performed);
V(1) - daily values of speed of change of I; DC — deaths coefficient, % = (100- D/C). Official data on number
of coronavirus tests performed are published from December 05, 2020 [https://stopcov.ge].

The rate of new infection of the population with Covid-19 according to traffic light system was
determined [https://www.dw.com/en/coronavirus-what-the-eus-new-traffic-light-system-means/a-55265476]

The rate of new infections per 100 000 inhabitants in the previous 14 days and the rate of positive covid-19
tests decide which color is attributed to a given region.

e Greenis for regions reporting less than 25 new infections per 100 000 inhabitants, and test positivity is below
4%.

¢ Orange is for regions reporting less than 50 new infections, and test positivity is over 4% — or the incidence
is between 25 and 150 and test positivity is below 4%.

¢ Red is for regions with more than 50 new infections per 100 000 incidents, and test positivity is over 4% —
or the incidence is over 150 per 100 000 in the past 14 day.

The statistical programs Data Fit 7, Mesosaur and Excel 16 were used for calculations.

The curve of trend is equation of the regression of the connection of the investigated parameter with the
time at the significant value of the determination coefficient and such values of Kpw, where the residual values
are accidental. If the residual values are not accidental the connection of the investigated parameter with the
time we will consider as simply regression.

The calculation of the interval prognostic values of C, D and | taking into account the periodicity in the
time-series of observations was carried out using Excel 16 (the calculate methodology was description in [7]).
The duration of time series of observations for calculating ten-day and two-week forecasts of the values of C,
D and I was 35 - 92 days.

67%...99.99% Low - 67%...99.99% lower level of confidence interval of prediction values of C, D and
I; 67%...99.99%_ Upp - 67%...99.99% upper level of confidence interval of prediction values of C, D and I.

In the Table 1 [8] the scale of comparing real data with the predicted ones and assessing the stability of
the time series of observations in the forecast period in relation to the pre-predicted one (period for prediction
calculating) is presented.

3. Results and Discussion

The results in the Fig. 1- 23 and Table 1-9 are presented.

3.1 Comparison of time-series of Covid-19 confirmed and deaths cases in Georgia, its
neighboring countries and World in spring 2021

The time-series curves and statistical characteristics of Covid-19 confirmed and deaths cases (to 1
million populations) in Georgia, its neighboring countries and World from March 01, 2021 to May 31, 2021
in Fig. 1 - 2 and in Table 1-2 are presented.

Variability of the values of C per 1 million populations is as follows (Fig. 1, Table 1):

Georgia. Range of change: 36-582, mean value - 213.
Armenia. Range of change: 11-424, mean value - 186.
Azerbaijan. Range of change: 9-268, mean value - 107.
Russia. Range of change: 52-78, mean value - 61.
Turkey. Range of change: 77-748, mean value -328.
World. Range of change: 36-116, mean value - 79.
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Fig.1. Time-series of Covid-19 confirmed cases to 1 million populations in Georgia, neighboring countries
(Armenia, Azerbaijan, Russia, Turkey) and World from March 1, 2021 to May 31, 2021.

Table 1. The statistical characteristics of Covid-19 confirmed cases to 1 million populations in Georgia,
neighboring countries (Armenia, Azerbaijan, Russia, Turkey) and World from March 1, 2021 to May 31,

2021 (rmin = £ 0.21, a = 0.05).

Parameter GEO ARM AZE RUS TUR WRL
Mean 213 186 107 61 328 79
Min 36 11 9 52 77 36
Max 582 424 268 78 748 116
Range 547 413 259 27 671 80
Median 182 169 85 60 257 80
St Dev 129 119 76 5 212 21
Om 13.6 12.4 8.0 0.6 22.2 2.2
Cv (%) 60.6 63.8 715 8.9 64.4 27.2
Correlation Matrix
GEO 1 -0.09 0.14 -0.57 0.19 0.72
ARM -0.09 1 0.79 -0.02 0.66 0.34
AZE 0.14 0.79 1 -0.31 0.91 0.56
RUS -0.57 -0.02 -0.31 1 -0.34 -0.60
TUR 0.19 0.66 0.91 -0.34 1 0.63
WRL 0.72 0.34 0.56 -0.60 0.63 1

The largest variations in C values were observed in Turkey (Cv=71.5%), the smallest - in Russia (Cv=8.9
%).
Significant linear correlation (I'min = £ 0.21, o = 0.05) between these countries on C value varies from
- 0.57 (pair Georgia-Russia) to +0.91 (pair Azerbaijan-Turkey). Linear correlation between World ad these
countries is significant and varied from -0.60 (pair World-Russia) to +0.72 (pair World-Georgia). Thus, in
addition to Russia, in the rest of these countries, there are more or less similar trends to the world in the
development of the coronavirus epidemic (Table 1).

Variability of the values of D per 1 million populations is as follows (Fig. 2, Table 2):

Georgia. Range of change: 0.5-8.8, mean value — 3.7.
Armenia. Range of change: 0.7-9.4, mean value — 4.6.
Azerbaijan. Range of change: 0.2-3.8, mean value — 1.8.
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e Russia. Range of change: 1.9-3.3, mean value — 2.6.
e Turkey. Range of change: 0.7-4.7, mean value -2.4.
e World. Range of change: 0.7-2.0, mean value — 1.4.
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Fig.2. Time-series of deaths cases from Covid-19 to 1 million population in in Georgia, neighboring
countries (Armenia, Azerbaijan, Russia, Turkey) and World from March 1, 2021 to May 31, 2021.

Table 2. The statistical of deaths cases from Covid-19 to 1 million populations in Georgia, neighboring
countries (Armenia, Azerbaijan, Russia, Turkey) and World from March 1, 2021 to May 31, 2021.
(I’min =+0.21,a= 005)

Parameter GEO ARM AZE RUS TUR WRL
Mean 3.7 4.6 1.8 2.6 2.4 14
Min 0.5 0.7 0.2 1.9 0.7 0.7
Max 8.8 9.4 3.8 3.3 47 2.0
Range 8.3 8.8 3.6 1.4 3.9 1.3

Median 3.2 4.7 1.6 2.6 2.4 1.4
St Dev 1.9 2.3 11 0.3 1.2 0.3
Om 0.2 0.2 0.1 0.0 0.1 0.0
Cv (%) 51.3 495 59.7 10.6 48.4 22.7
Correlation Matrix
GEO 1 -0.19 -0.22 -0.30 0.35 0.37
ARM -0.19 1 0.81 -0.12 0.57 0.43
AZE -0.22 0.81 1 -0.28 0.70 0.40
RUS -0.30 -0.12 -0.28 1 -0.44 0.04
TUR 0.35 0.57 0.70 -0.44 1 0.65
WRL 0.37 0.43 0.40 0.04 0.65 1

The largest variations in D values were observed in Azerbaijan (Cy=59.7%), the smallest - in Russia
(Cv=10.6 %).

Significant linear correlation between these countries on D value varies from - 0.44 (pair Russia-
Turkey) to +0.81 (pair Armenia-Azerbaijan). Linear correlation between World and these countries besides
Russia is significant and varied from +0.37 (pair World-Georgia) to +0.65 (pair World-Turkey). Thus, as in
the case of C, except for Russia, in the rest of these countries there are more or less similar trends to world in
the variability of mortality from coronavirus (Table 2).
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In Table 3 the statistical characteristics of mean monthly values of C and D related to Covid-19 for
156 countries with population > 1 million inhabitants and World in the spring 2021 (normed per 1 million
population) is presented.

Table 3. The statistical characteristics of mean monthly values of confirmed cases and Deaths cases related
to Covid-19 for 156 countries with population > 1 million inhabitant and World from March to May 2021
(normed on 1 min pop.).

Month March April May
Parameter C D C D C D
Mean 124 2.0 127 2.4 89 1.8
Min 0 0.0 0 0.0 0 0.0
Max 993 19.2 891 235 1206 15.4
Range 993 19.2 891 235 1206 15.4
St Dev 182 3.4 163 4.1 149 2.7
Om 15 0.27 13 0.33 12 0.21
Cv (%) 147 170 128 168 168 152
25 D(Mar) = 0.0146:C(Mar) + 0.1614 g D(May) = 0.0122'C(May) + 0.6703
R2=0.6184 R2 = 0.4663
20 D(Apr) = 0.0166"C(Apr) + 0.2758
- [ ] R2=0.4461 m e
E L T o SPiy
< 15 % = T e
g ° S Sl S
g ................
41
P ]
% A
o)
0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300

Confirmed Cases per 1 min
B Mar_2021 @Apr_2021 AMay 2021

Fig. 3. Linear correlation and regression between mean monthly values of Deaths and Confirmed cases
related to Covid-19 for 156 countries with population > 1 million inhabitants and world (normed on 1 min

pop.).

As follows from this Table range of change of mean monthly values of C for 156 countries varied
from O (all months) to 1206 (May). Average value of C for 156 countries varied from 89 (May) to 127 (April).
Value of Cy changes from 128% (April) to 168% (May).

Range of change of mean monthly values of D for 156 countries varied from 0 (all months) to 23.5
(April). Average value of D for 156 countries varied from 1.8 (May) to 2.4 (April). Value of Cy changes from
152% (May) to 170% (March).

Between mean monthly values of Deaths and Confirmed cases related to Covid-19 for 156 countries
with population > 1 million inhabitants and World linear correlation and regression are observed (Fig. 3). As
follows from Fig. 3 the highest growth rate of the monthly average values of D depending on C was observed
in April, the smallest - in May (the corresponding values of the linear regression coefficients).

In Table 4 data about Covid-19 mean monthly values of infection (C) and deaths (D) cases in spring
2021 (per 1 million population) and ranking of Georgia, Armenia, Azerbaijan, Russia, Turkey and World by
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these parameters (in brackets) among 156 countries with population > 1 million inhabitant. The corresponding
values of the deaths coefficient (DC) are also given here.

Table 4. Covid-19 mean monthly values of infection (C) and deaths (D) cases in spring 2021 (per 1 million
population) and ranking of Georgia, Armenia, Azerbaijan, Russia, Turkey and World by these parameters
(in brackets) among 156 countries with population > 1 million inhabitant, and correspondent values of deaths
coefficient (DC).

Location Georgia | Armenia | Azerbaijan | Russia | Turkey | World
Parameter/Month March
C (Rating C) 95.2 (59) 244.0 (35) 86.5 (60) 65.4 (68) 235.5 (31) 60.9 (71)
D ( Rating D) 2.32 (41) 3.52 (31) 1.10 (62) 2.77 (37) 1.14 (61) 1.17 (60)
DC, % 2.44 1.57 1.28 4.23 0.48 1.92
Parameter/Month April
C (Rating C) 255.2 (35) | 263.5(33) 188.7 (47) 58.6 (74) 594.2 (3) 96.2 (61)
D ( Rating D) 2.97 (40) 6.67 (18) 3.12 (39) 2.53 (42) 3.40 (35) 1.56 (58)
DC, % 1.16 2.53 1.66 4.32 0.57 1.62
Parameter/Month May
C (Rating C) 291.1 (11) 71.9 (62) 47.2 (71) 58.1 (66) 164.0 (27) 80.0 (57)
D ( Rating D) 5.74 (14) 3.59 (27) 1.26 (59) 2.47 (35) 2.83 (32) 1.53 (55)
DC, % 1.97 5.00 2.67 4.25 1.72 1.91

In particular, as follows from this Table, mean monthly values of C for 5 country changes from 47.2
(Azerbaijan, May, 71 place between 156 country and world in this month) to 594.2 (Turkey, April, 3 place
between 156 country and world in this month).

Mean monthly values of D for 5 country changes from 1.10 (Azerbaijan, March, 62 place between
156 country and World in this month) to 6.67 (Armenia, April, 18 place between 156 country and World in
this month).

Among 156 countries with population > 1 million inhabitants and World in May 2021 Georgia was in
the 11 place on new infection cases (291.1) and in the 14 place on Death (5.74).

Mean monthly values of DC for 5 country changes from 0.48% (Turkey, March) to 5.00 (Armenia,
May).

Note that the mean values of DC (%) in spring 2021 are: Georgia — 1.73, Armenia — 2.46, Azerbaijan
—1.70, Russia — 4.26, Turkey — 0.74, World — 1.80 (according to data from Table 1 and 2).
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Fig. 4. The rate of new infection of the population of Georgia, Armenia, Azerbaijan, Russia and, Turkey with
Covid-19 according to traffic light system from March 1, 2021 to May 31, 2021.
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Fig. 4 demonstrated the rate of new infection of the population of Georgia, Armenia, Azerbaijan,
Russia and Turkey with Covid-19 according to traffic light system in the spring 2021.

So, in the most unfavorable red zone, Georgia was from March 31 to May 31, Armenia — from March
8 to May 13, Azerbaijan - from March 28 to May 7, Turkey — from March 4 to May 29. Russia, as a whole,
was also in the red zone (average sum 14 day values of C per 100000 populations = 87, and | was more than
4%).

3.2 Comparison of daily death from Covid-19 in Georgia with daily mean death in 2015-2019
from March 1, 2021 to May 31, 2021.

In Fig. 5 data of the daily death from Covid-19 in Georgia from October 1, 2020 to May 31, 2021 in
comparison with daily mean death in 2015-2019. The daily mean death in 2015-2019 in different months are:
October - 123, November - 135, December - 144, January - 155, February — 146, March - 141, April - 137,
May - 131.

mmm Daily Death From Covid-19 in Georgia from October 1, 2020 to May 31, 2021
160 — Daily Mean Death in Georgia in 2015-2019

140 4/—/_,_\_\_\—\_

120
100
80

DEATH

60

Fig. 5. Daily death from Covid-19 in Georgia from October 1, 2020 to May 31, 2021 in comparison with
daily mean death in 2015-20109.
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Fig. 6. Share value of D from mean death in 2015-2019.
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The daily death from Covid-19 from March 1, 2021 to May 31, 2021 changes from 2 to 33.

Fig. 6 shows, that the largest share value of D in spring 2021 from mean death in 2015-2019 was 25.3
% (22.05.2021), the smallest 1.42 % (15.03.2021).

3.3 The statistical analysis of the daily and decade data associated with New Coronavirus
COVID-19 pandemic in spring 2021

Results of the statistical analysis of the daily and decade data associated with New Coronavirus
COVID-19 pandemic in Georgia from March 1, 2021 to May 31, 2021 in Tables 5-7 and Fig. 7 — 18 are
presented.

Table 5. Statistical characteristics of the daily data associated with coronavirus COVID-19
pandemic of confirmed, recovered, deaths cases and infection rate of the population of Georgia
from 01.03.2021 to 31.05.2021.

Parameter Confirmed Recovered Deaths Infection Rate, %
Mean 796 680 14 3.3
Min 133 91 2 0.9
Max 2171 2038 33 8.0
Range 2038 1947 31 7.2
St Dev 482 464 7 1.7
G 51 49 0.7 0.2
Cv (%) 60.6 68.2 51.3 52.7

The mean and extreme values of the studied parameters are as follows (Table 5): C - mean - 796,
range: 133 - 2171; R - mean - 680, range: 91 - 2038; D - mean - 14, range: 2 - 33; | (%) - mean — 3.3, range:
0.9 — 8.0. All studied parameters are subject to notable variations: 51.3 % (D) <Cv <68.2%( R).
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Fig.7. Mean values of confirmed and recovered coronavirus-related cases in different decades of months in
Georgia from March 2021 to May 2021.

Mean decade values of confirmed and recovered coronavirus-related cases varies within the following
limits (Fig. 7): C — from 289 (1 Decade of March 2021) to 1258 (3 Decade of April 2021); R — from 200 (1
Decade of March 2021) to 1283 (2 Decade of May 2021).
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Fig.8. Mean values of deaths coronavirus-related cases in different decades of months in Georgia from
March 2021 to May 2021.

Mean decade values of deaths coronavirus-related cases (Fig. 8) varies from 8 (2 and 3 Decades of
March) to 24 (2 Decade of May).
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Fig. 9. Mean values of infection rate coronavirus-related cases in different decades of months in Georgia
from March 2021 to May 2021.

Mean decade values of infection rate coronavirus-related cases (Fig. 9) varies from 1.70 % (1 Decade
of March) to 6.54 % (1 Decade of May).

Time changeability of the daily values of C, R, D and I are satisfactorily described by the tenth order
polynomial (Table 6, Fig. 10-12). For clarity, the data in Fig. 11 are presented in relative units (%) in relation
to their average values

Table 6. Form of the equations of the regression of the time changeability of the daily values of C, R and D
from March 01, 2021 to May 31, 2021 in Georgia. The level of significance of R? is not worse than 0.001.

Parameter Confirmed Recovered Deaths Infection Rate
Regression Tenth Order Polynomial
R2 0.629 0.790 0.739 0.821
Kow 1.99 2.17 2.23 0.917
Autocorrelation of residual components Absent Absent Absent Positive
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Fig.10. Changeability of the real and calculated daily values of coronavirus confirmed and recovered cases
from March 01, 2021 to May 31, 2021 in Georgia.
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Fig.11. Changeability of the real and calculated daily values of coronavirus-related confirmed and deaths
cases from March 01, 2021 to May 31, 2021 in Georgia.
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Fig. 12. Changeability of the real and calculated daily values of coronavirus Infection Rate from March 01,
2021 to May 31, 2021 in Georgia.
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Note that from Fig. 10 and 11, as in [8], clearly show the shift of the time series values of R and D in
relation to C.

In Fig. 13-15 data about mean values of speed of change of confirmed, recovered, deaths coronavirus-
related cases and infection rate in different decades of months in spring 2021 are presented.

50

30 I I

>
8 10
3
[«5]
2 10 [
O
-30

-50 Mar_21_Dec Mar_21_Dec Mar_21_Dec Apr_21_Dec_ Apr_21_Dec_ Apr_21_Dec_ May_21 Dec May 21 Dec May 21 Dec
1 2 3 1 2 3 1 2 3

mV(C) 0 13 4 37 32 13 4 -32 -40

1V(R) -5 2 8 6 28 36 15 9 -12

Fig. 13. Mean values of speed of change of confirmed and recovered coronavirus-related cases in different
decades of months in Georgia from March 2021 to May 2021.
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Fig. 14. Mean values of speed of change of deaths coronavirus-related cases in different decades of months
in Georgia from March 2021 to May 2021.
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Fig. 15. Mean values of speed of change of coronavirus infection rate in different decades of months in
Georgia from March 2021 to May 2021.
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Maximum mean decade values of investigation parameters are following: V(C) = +37 cases/day (1
Decade of April), V(R) = +36 cases/day (3 Decade of April), V(D) = +0.6 cases/day (3 Decade of April), V(1)
=+0.17 %/ day (2 and 3 decades of April). Min mean decade values of investigation parameters are following:
V(C) = -40 cases/day (3 Decade of May), V(R) = -12 cases/day (3 Decade May), V(D) = -0.8 cases/day (3
Decade May), V(1) = -0.15 %/day (2 Decade of May).

Data about mean monthly values of C, R, D, | and its speed of change in Georgia in spring 2021 in
Table 7 are presented. As follows from this Table there was an increase in average monthly values of C, R, D
and | from March to May. As for the values of V(C), V(R), V(D) and V(I), their growth was observed in April
in relation to March. In May, there was a decrease in all these parameters in relation to the two previous
months. That is, some tendencies have emerged to improve the epidemiological situation in Georgia.

Table 7. Mean monthly values of C, R, D, | and its speed of change in Georgia from March 2021 to

May 2021.
Parameter C R D I, % V(C) V(R) V(D) V()
Mar_2021 355 260 9 1.67 5.7 1.9 -0.1 0.03
Apr_2021 952 587 11 3.63 27.3 23.3 0.3 0.13
May 2021 1086 1190 21 4.59 -22.5 3.8 -0.1 -0.12
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Fig. 16. Connection of 14-day moving average of deaths cases due to COVID-19 in Georgia with 14-day
moving average of infection rate from December 18, 2020 until May 31, 2021.
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Fig. 17. Mean monthly values of COVID-19 infection rate and deaths cases in Georgia from
December 2020 to May 2021.
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In Fig. 16 data about connection of 14-day moving average of deaths cases due to COVID-19 in
Georgia with 14-day moving average of infection rate from December 18, 2020 until May 31, 2021 are
presented. As follows from Fig. 16, in general, with an increase of the infection rate is observed increase of
deaths cases. However, in May 2021, the average death rate from coronavirus was almost the same as in
January 2021 (21.4 and 21.7, respectively). Although the average values of | in May were significantly lower
than in January (4.3% and 7.7%, respectively, Fig. 17). This fact needs special analysis.
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5  Mar 2021

0.0 2.0 4.0 6.0 80 100 120 140 16.0 180 200
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Fig. 18. Linear correlation and regression between the mean monthly values of COVID-19 infection
rate and deaths cases in Georgia from December 2020 to May 2021.

Using the data in Fig. 17, a linear regression graph between the monthly mean values of D and | is
obtained (Fig. 18). As follows from Fig. 18, a high level of linear correlation between these parameters is
observed. This Fig. also clearly demonstrates the anomaly high mortality from coronavirus in May 2021 with
relatively low value of infection rate.

As noted in [8] and above (Fig. 10 and 11), there is some time-lag in the values of the time series R
and D with respect to C. An estimate of the values of this time-lag is given below (Fig. 19).

Covid-19 Recovered = —s&—Covid-19 Deaths = ——Rmin,a=0.05
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Fig. 19. Coefficient of cross-correlations between confirmed COVID-19 cases (normed to tests number) with
recovered and deaths cases in Georgia from 01.03.2021 to 31.05.2021.

14


https://doi.org/10.1101/2021.06.16.21259038
http://creativecommons.org/licenses/by-nc/4.0/

medRxiv preprint doi: https://doi.org/10.1101/2021.06.16.21259038; this version posted June 23, 2021. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-NC 4.0 International license .

Cross-correlations analysis between confirmed COVID-19 cases with recovered and deaths cases
shows, that the maximum effect of recovery is observed 9 and 13 days after infection, and deaths - after 12-17
days (Fig. 19). Earlier it was found that the maximum effect of recovery is observed 13-14 days after infection,
and deaths - after 13-14 and 17-18 days [8]. In general, both recoveries and deaths can occur soon enough or
long after infection. These effects will be refined as new data accumulates.

3.4 Comparison of real and calculated prognostic daily and two weekly data related to the
New Coronavirus COVID-19 pandemic in Georgia in spring 2021

In Fig. 20-23 and Table 8 examples of comparison of real and calculated prognostic daily and mean
two weekly data related to the COVID-19 coronavirus pandemic in Georgia in spring 2021are presented. Note
that the results of the analysis of two-week forecasting of the values of C, D and I, information about which
was regularly sent to the National Center for Disease Control & Public Health of Georgia and posted on the
Facebook page https://www.facebook.com/Avtandil1948/.
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Fig.20. Example of Interval Prediction of COVID-19 Infection Cases in Georgia from 16.05.2021 to
31.05.2021.
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Fig. 21. Example of Verification of Interval Prediction of COVID-19 Infection Cases in Georgia from
16.05.2021 to 31.05.2021.
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Fig. 22. Example of Verification Interval Prediction of COVID-19 Death Cases in Georgia from 16.05.2021
to 31.25.2021.
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Fig. 23. Example of Verification Interval Prediction of COVID-19 Infection Rate in Georgia from 16.05.2021
to 31.05.2021.

Comparison of real and calculated predictions data of C, D and | shown that two-week daily and
mean two-week real values of C, D and | practically falls into the 67% - 99.99% confidence interval of these
predicted  values  for  the  specified  time periods (Fig. 20-23, data  from
https://www.facebook.com/Avtandil1948/, Table 8).

For all forecast periods (6 forecasting cases), the stability of real time series of observations of these
parameters (period for calculating the forecast + forecast period) remained (Table 9).
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Table 8. Verification of decade and two-week interval prediction of COVID-19 confirmed infection cases,
deaths cases and infection rate in Georgia from 01.03.2021 to 31.05.2021.

Low Level [ Forecast Forecast | Upp Level
99.99% [ 99% [ 95% 67% | Central Point Central Point | 67% 95% [ 99%__| 99.99%
Date ll\lrﬁtlrcgable, Stlgrfnl];lcar::t, Shar;t) Pre-Predicted State Real Data Pre-Predicted State l\éottlcgablf_, S'g?';'car'lt‘ Shari)
p! VemenStZte re-Forecas Preservation Preservation eteriora |ogt(;te re-Forecas
COVID-19 Infection Cases
3/01/2021-
3/15/2021 0 65 235 293 235 452 705 864 | 1203
3/16/2021-
3/31/2020 0 126 245 413 245 365 | 486 561 722
4/01/2021-
4/15/2021 11 332 503 699 503 674 | 847 956 | 1187
4/16/2021-
4/30/2021 647 1415 1671 1204 1671 1928 | 2188 | 2350 | 2696
5/01/2021-
5/15/2021 529 1343 1619 1273 1619 1895 | 2174 | 2349 | 2722
5/16/2021-
5/31/2020 446 1386 1701 910 1701 2016 | 2335 | 2534 | 2959
COVID-19 Death Cases
3/01/2021-
2/15/2021 0 0 2 7 9 7 12 17 20 27
3/16/2021-
3/31/2020 0 0 1 5 8 5 10 | 15 | 18 | 24
4/01/2021-
4/15/2021 0 0 2 7 9 7 11 15 18 23
4/16/2021-
4/30/2021 0 1 5 8 13 8 11 14 16 20
5/01/2021-
5/15/2021 0 4 11 15 21 15 19 24 26 32
5/16/2021-
5/31/2020 8 14 21 26 22 26 30 35 38 44
COVID-19 Infection Rate, %
3/01/2021-
3/15/2021 0 0 0.0 0.2 1.5 0.2 11 25 3.4 5.3
3/16/2021-
3/31/2020 0 0 0.7 11 1.8 11 15 1.9 2.2 2.7
4/01/2021-
4/15/2021 0.1 0.2 1.3 2.2 2.6 2.2 3.2 4.2 4.8 6.1
4/16/2021-
4/30/2021 3.0 3.6 4.4 4.9 4.7 4.9 54 5.9 6.2 6.8
5/01/2021-
5/15/2021 2.1 3.2 4.8 5.8 5.6 5.8 6.8 7.8 8.5 9.8
5/16/2021-
5/31/2020 0.9 2.2 3.7 4.6 3.6 4.6 5.5 6.4 7.0 8.2

Table 9. Change in the forecast state of C, D and I in relation to the pre-predicted one according to Table 1

scale [8].

Date

COVID-19 Infection Cases

3/01/2021- 3/15/2021

Preservation, stability of a time-series of observations

3/16/2021-3/31/2020

Noticeable deterioration, stability of a time-series of observations

4/01/2021-4/15/2021

Noticeable deterioration, stability of a time-series of observations

4/16/2021-4/30/2021

Noticeable improvement, stability of a time-series of observations

5/01/2021-5/15/2021

Noticeable improvement, stability of a time-series of observations

5/16/2021-5/31/2020

Significant improvement, stability of a time-series of observations

COVID-19 Death Cases

3/01/2021- 3/15/2021

Preservation, stability of a time-series of observations

3/16/2021-3/31/2020

Preservation, stability of a time-series of observations

4/01/2021-4/15/2021

Preservation, stability of a time-series of observations

4/16/2021-4/30/2021

Noticeable deterioration, stability of a time-series of observations

5/01/2021-5/15/2021

Noticeable deterioration, stability of a time-series of observations

5/16/2021-5/31/2020

Preservation, stability of a time-series of observations
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COVID-19 Infection Rate
3/01/2021- 3/15/2021 Noticeable deterioration, stability of a time-series of observations
3/16/2021-3/31/2020 Noticeable deterioration, stability of a time-series of observations
4/01/2021-4/15/2021 Noticeable deterioration, stability of a time-series of observations
4/16/2021-4/30/2021 Preservation, stability of a time-series of observations
5/01/2021-5/15/2021 Preservation, stability of a time-series of observations
5/16/2021-5/31/2020 Noticeable improvement, stability of a time-series of observations

Thus, the daily two-week and mean two-week forecasted values of C, D and | quite adequately
describe the temporal changes in their real values. This was also confirmed by last verification of interval
prediction of COVID-19 confirmed infection cases, deaths cases and infection rate in Georgia from 01.06.2021
to 15.06.2021 [https://www.facebook.com/Avtandil1948/].

Conclusion

In the future, it is planned to continue regular similar studies for Georgia in comparison with
neighboring and other countries, in particular, checking the temporal representativeness of short-term interval
statistical forecasting of the new coronavirus infection COVID-19, taking into account data on the periodicity,
clarification of connections between various parameters of this infection, etc.
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