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ABSTRACT - In Sierra Leone, the out break of Ebola virus bedawlg and silently, gradually building up a burst of cases in late
may in 2014 and early June 2014. Cases thereased exponentially in the last quarter of he year, with November seeing the mo
dramatic jump (WHO, Jan, 2015). Considerable groundwotkralffected lesson learned earlier: listen to the community, well kno
religious and traditional leaders werensalted to get a sense of community concerns and expectations. Well known entertainme
personalities were recruited to communicate messagpbkasizing how early detection and treatment greatly improved the prospé
of survival. The aim of this researdbto analyseEbola outbreak in Sierra Leone and its impact on Moyamba district in Southern
province.The study was both retrospective (quaitdtive), arapid literature review wasndertaken using internet searching to
identify published and unpublished studies examitimegevidence base on Ebola outbreak in Sierra Leld#is{One thousand one
hundred and forty sevehpusehold members belage five years were affected by Eboleugiin Sierra Leone. 606 of the house
members were male and 514 were females respect{taNovember 201415 April 2015), burial teams recorded 1874 deaths in
Moyamba (for which age was recorded in 1861 caseshahwi96 (27%) were under the age ofehy, 786 (42%) were under the
age of 5 years and 1282 (69%) were aged under 50 years &ftage.Virus Disease(EVD) preparedness and response plans for
Moyamba should include social mobilisation activities targeEbola/knowledge attitudes practice idgrfuneral attendance, to

avoid contact with suspected cases and to increase awareness on EVD symptoms.
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INTRODUCTION

The Ebola Virus Disease (EVD) epidemic in Sierra Leone was tige#d, largest, deadliest and the mashplex and challenging
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Ebola outbreak in history. It was unprecedented in terms of its duration, number of infections, fatality, geographicahdzecidl
and humanitarian damage, accompanied by severe ecowomsequences. It remarkably reduced ithpressive gains made in

economic growth by Sierra Leone over the years.

The first person reported infected in the spread to Sierra Leone was a tribal healer. She had treated one or morepiéated
died on26 May. According to tribal tradition, her body was washed for burial and this appears to have led to infectiomemn
from neighbouring towns. On 11 June, Sierra Leone shut its borders for trade with Guinea and Liberia and closed someasch
atempt to slow the spread of the vird$e Ebola Virus Disease outbreak occurred with substantial differenceshatvgéricts with
someone even not affected. To monitor a commdodised surveillance system was set up collecting data into the \

Haemorhagic Fever(VHF) data.

Ebola is characterised by initial flike symptoms including sudden onset of fever,gia#i, muscle pain, headache and sore thro
This then rapidly progresses to vomiting, rash, symptoms of impaired kidney and liver funatiom,same cases, both external an
internal bleeding. Most infected persons die within 10 days after their infigaition (80%90% mortality). Since the discovery of the
viruses in 1976 when outbreaks occurred in Sudan and the Democratic Republigof(tben called Zaire), Ebola virus disease h
been confined to areas in Central Africa, where it is endemid W& current outbreak, it was initially thought that a new spec

endemic to Guinea might be the cause, rather than being imported froa tem/est Africa. However, further studies have shov
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that the current outbreak is likely caused by an Ebolss\ineage that has spread from Central Africa into West Africa, with the first

viral transfer to humans in Guinea.

Of June 7, 2015 Sierra Lee had reported more than 12,900 cases of Ebola Virus Diseases(EVD), and over 3,900 deaths g
outbreak bega Use of maternal health care services incre#isedhare of households reporting birth in hospital or clinics increal
from 64% in Januargnd February 2015 to 89% in may. (World Bank, 2015, Understanding Poverty Poverty).

STATEMENT OF THE PROBLEM

The initial response to the outbreak was characterized by confusion, chaos and denial. While a country can be overwdel
serious outbreala situation in which WHO fails to mobilize the assistance needed to help a national government take camtr
epidemic is unusual. The rest of the international community was, meanwhile, slow to rally. The window of opportunigirtdaheon
outbreakthrough conventional control approaches closed, and the outbreak became a humanitariihec26it5 Periptral Health
Centre report revealed that a national total of 13,575 persons contracted the virus. Port Loko reported the highestiniectieer ¢
individual cases at 3,594 (26.5 per cent), followed by Kailahun with 1,727 (12.8 per cent). With regamdital/imban divide, there
were 7,263 (53.5 per cent) reported rural cases as against 6,312 (46.5 per cent) urban cases. The findingsatehealadyést
number of infected persons were within the ages ®225ollowed by the ages of 1%9. This shws that youths, who are more
active, were more infected by the virus and there were more deaths among youths within the age brd@&(i&2a Leone 2015
Population and Housing Census Thematic Report on

sociaeconomic impact of the Ebola Virus DiseaStatistics Sierra Leone, 2017).

SIGNIFICANCE OF THE STUDY

The findings will inform the government on how to improve on our future mobilizatampaigns and sensitization programs
rationale or significance of this research is to provide data #mageatly enhae a better understanding of Ebola out break in Sie

Leone and its effect on health facilities in Moyamba distiiite findings of the study therefore should be of use to the ministry
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Health and Sanitation, Central Board of Healthstidit Health Management Teams and other stakeholders such as Non Governmenta

Organizations (NGOSs) in designing and implementing child heatiénviention and projects and policies.

AIM : To analyse outbreak of Ebola Virus Disease in Sierra Leonesalmgact on Moyamba District

OBJECTIVE:
U Identify household members infected with EVD in Sierra Leone
U Analysed cases of EVD in Sierra Leone
0 Asses the impact of EVD outbreak in Moyamba district
0 Use hypothesis to test reported cases of EVD
STUDY AREA

This research was conducted in Sierra Leone, a country founded on the West Coast of Africa.Sierra Leone is boundedtsn {
East by the Republicf@&uinea, the South and Sotlast by Liberia andn the West by the Atlantic Ocean. The area of Sierra Leq
is About 27,000 square miles with a population. A careful observation of the principle of research was followed to ¢tise rdatiaa
collectedreveal the realistic situation of the mathemdtioadels to study the outbreak of Ebola in Sierra Leam its impact on

health facilities in Moyamba district

RESEARCH POPULATION

The targeted population for the study was fixed and the population ixad homogeneouslgnd every district of the cotny that

experience Ebola outbreak was targeted

SAMPLE PROCEDURE AND DATA COLLECTION

The study was botla retrospective (quantitative), rapid literature review wasindertaken using internet searchingidentify
published and unpublished studies exangrihe evidence base on Ebola outbreak in Sierra Ledmedata sourcés from the 2015

Population andHousingCensughat was conducted nationwide from 5 to 18 December g861Ebola

DATA ANALYSIS

In theanalysis of data collectedtatistical tool suclsStat Graphic 18 and ExceVere the key instruments uskxt the study.
DISCUSSION OF FINDINGS

ANALYSIS OF EBOLA OUTBREAK IN SIERRA LEONE AND ITS IMPACT ON MOYAMBA DISTRICT

Since the oubreak of Ebolavirus disease in 2012015, it has diverse effect on Sierra Leone as a nation. This aspect of the res

gives analysis of the outbreak of Ebola in Sierra Leone and its Impact on Moyamba district
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Figl: Household Members theAge Group (0-4) Years Confirmed Positive of Ebola Virus disease in Sierra Leone

HOUSEHOLD MEMBERS BETWEEN THE AGE
GROUP (0-4)YEARS CONFIRMED POSITIVE OF
EBOLA VIRUS DISEASE IN SIERRA LEONE
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HOUSEHOLD MEMBERS THE AGE GROUP (0-4) YEARS CONFIRMED POSITIVE OF EBOLA VIRUS DISEASE IN

SIERRA LEONE

11470ne thousanane hundred and fortyeven)household members below age five years were affected by Ebola virus in S
Leone. 606 of the house members were male and 514 were females respectively and this represents 4.5% males and 49
household members belaive age of five that were &ffted respectively during the outbreak of Ebola in Sierra Leone(May,2(

Aug.2015). 8.5% of the total house members in Sierra Leone with age below five years were affected by Ebola virus disease

Fig 2: Household Members baveen the Ages Group (85) YearsConfirmed Positive of Ebola Virus Disease in Sierra Leone

HOUSEHOLD MEMBERS BETWEEN THE
AGE GROUP (535) YEARS COMFIRMED
OF EBOLAVIRUS DISEASE IN SIERRA
LEONE

8000 6820

6000
4000 2604
2000 9)2gss 853pgs Ayos Bps7 Ohger 1%Pear II

0 I = In = [ | Il [ | [ I | Il [ |

5-9 10-14 15-19 20-24 25-29 30-34 5-34
ETOTAL COUNT COUNTEMALE COUNT MALE PERCENTAGE
mFEMALE COUNT B FEMALE PERCENTAGEs TOTAL PERCENTAGE

64 www.ijergs.org

ierra
b of fi
14



http://www.ijergs.org/

International Journal of Engineering Research and General Science Volume 7, Issue 6, Novembdbecember, 2019
ISSN 20912730

HOUSEHOLD MEMBERS BETWEEN THE AGES GROUP (5-35) YEARS CONFIRMED POSITIVE OF EBOLA VIRUS
DISEASE IN SIERRA LEONE

6820(six thousand eight hundred twenty) housghmémbers of age between35) years were confirmed positive of Ebola viru
disease in Sierra Leone, this represents 50.2% of total household in Sierra Leone. Of this age bracket, 23.7% of thé&aranwere

26.5% of them are females respectively. This backet has the highest agesgaty affected by Ebola virus disease in Sierra Leor

Fig3: Household Members between the Age Group (6B+) Years Positive of Ebola Virus Disease in Sierra Leone

HOUSEHOLD MEMBERS BETWEEN THE
AGE GROUP (6575+) CONFIRMED
POSITIVE OF EBOLA VIRUS DISEASE IN
SIERRA LEONE
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HOUSEHOLD MEMBERS BETWEEN THE AGE GROUP (65-75+) YEARS POSITIVE OF EBOLA VIRUS DISEASE IN
SIERRA LEONE

10760ne thousand and seventy shqusehold members between the age bracke7%6% years were confirmed positive of Ebol
virus disease from 2012014, of which 483 were male and 493 fersalespectively. This represents 4.4% of male and for fem

3.6%, and 8% of the total householémbers were confirmed of Ebola virus disease in Sierra Leone
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Fig 4: Reported Death Cases of Ebola Virus Disease by District in Sierra Leone

REPORTED DEATH CASES OF EBOLA
VIRUS DISEASE BY DISTRICT
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REPORTED DEATH CASES OF EBOLA VIRUS DISEASE BY DISTRICT IN SIERRA LEONE

Moyamba district had 477(four hundred and forty janfected cases and 381(three hundred and eighty one) deathRatsdsoko
district had the highest number mffected cases of 3,594 atite highest number of death cases of 3,045, this represefits 82the
death cases of Ebola virus disease in Sierra Leone. Kailahun district has the second highest number of infected cadesoineSi
with 1,727 cases and 1,391 reported death c#ssstepresents 10.2% of the number the number of reporteld desgs in Sierra
Leone. Bothe district has the least number of infected cases of 17 with 13 deaths, this represents 0.1% of the nuritb8ietemth
Leone followed by koinadugu with 132fétted cases and 93 deathsl ¢his represents % of the numbreof deaths in Sierra Leone.

Fig5: Reported Death and Infected Cases by Region
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REPORTED DEATH AND INFECTED CASES BY REGION

Northern region had the highest cases attidend infetion, followed by Bstern regiothen Western area and finaBputhern

region the region Moyamba district belong®tal number of deaths are almost proportional to the total number of infections
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Fig6: Tornado Plot of Total infected and Death
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This tornado plot highlights differences between total death and total infected by displaying bars with length propottierddta
values for each of the 14 levels of districkoyamba district had 295(two hdred and ninety five) total death and 388 (three hundre
and eighty eight) infected casd®ortloko had the highest number of total death and total infected followed by Kailahun dig

Bonthe district had the least with 13(thirteen) death and 17(sergritéected.
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NUMBER RECOVERED

Fig7: Butterfly Plot of Total Death and total Recovery
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BUTTERFLY PLOT OF TOTAL INFECTED AND TOTAL RECOVERY

This butterfly plot above highlights differences between number recovered and total deathibglaying bars  with  length
proportional b the data values for each of the 14 levels of districtyamba district had 295(two hundred and ninety five) death cal
and 93(ninetythree) recovery cases. Portloko district thd highest number of death with highestovery followed also by

kailahun district. Bonthe district had the least total death with the least recovery of 4(four)

Fig8: Tornado plot of Female and Male Percentages Infected with Ebola virus Disease

Tornado Plot
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T T

TORNADO PLOT OF FEMALE AND MALE PERCENTAGES|INFECTED WITH EBOLA VIRUS DISEASE

This tornado plot highlights differences between female percentage and male percentage by displaying bars with lerigtiabrg
to the data values for each of the 16 levels of age grou2 @5 y e a r 6 she highast pgereentagh af §.6% female and
4.8% for male respectively. @) year d6s bracket had 4% of the female inf ¢
were infected at under five age than female€8@ge bracket had 0.8 % femallefected and 1% males infected.
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Fig9 Confirmed Age Less Than five Years
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CONFIRMED AGE LESS THAN FIVE YEARS

During the outbreak of Ebolamis disease in Sierra Leor)14, western urbaexperienced the highest confirmed date of sample

test and confirmed date of symptom onset at age below five years than any other district in Sierra Leone as indicdtgdrey the

above

Fig10: Confirmed at Age of Five
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CONFIRMED AT AGE O F FIVE

Confirmed date of sample test and confirmed date of symptom onset for chiltherage of five appeared atl the district in Sierra

Leone during the outbreak &bola Virus
Disease in 2014 but the highest frequency occurréailahun district

Fig 11 Confirmed at Age of Ten
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CONFIRMED AT AGE OF TEN

Confirmed date of sample test and confirmed date of symptom onset for childrenagfetiof terappeared in allof the district in

Sierra Leone during the outbreak of EbolalgiDisease in 2014 and all district almost have the same frequency occurrence.

Figl2: Confirmed at Age of Thirty -Five
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CONFIRMED AT AGE OF THIRTY -FIVE

Confirmed date of sample test and confirmed date of symptom onsaddhirty five appeared imll of the district in Sierra Leone

during the outbreak of Ebola Virus Disease in 2014 and all district almost have thiresue@cy occurrence.

Fig 13: Confirmed at Age of Seventy
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CONFIRMED AT AGE OF SEVENTY

Confirmed date of sample test and confirntede of symptom onset for age thirfijve appeared in all all of the district in Sierra
Leone during the outbreak of Ebola Virus Disease in 2014 but Kailahun and Bo experienced confirmed cases with symaton

age 70 than all other districts.
PEARSON PRODUCT MOMENT CORRELATION

This table shows Pearson product moment correlations between each pair of variables. These correlation coefficietieeamnge
1 and +1 and measure the strength of the lineatiorthip between the variables. Also shawmarentheses is the number of pair

of data valuessed to compute each coefficient.
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Figl14: Pearson Product Moment Correlation

Pearson Product-Moment Correlations

-1.0 I 1.0

TOTAL INFECTED

TOTAL HOUSEHOLD INFECTED

PERCENTAGE OF HOUSEHOLD INFECTED

PERCENTAGE OF DEATH

TOTAL DEATH

NUMBER RECOVERED

NATIONAL TOTAL OF HOUSE HOUSE HO

TOTAL INFECTED g
o
o

PERCENTAGE OF HOUSEHOLD INFECTED 'a
o

PERCENTAGE OF DEATH g
o
i
o

NUMBER RECOVERED 'g

TOTAL DEATH| »

TOTAL HOUSEHOLD INFECTED ﬁ

NATIONAL TOTAL OF HOUSE HOUSE HO

PEARSON PRODUCT MOMENT CORRELATIONS

The red portions of the above figushow a strong positive correlation between theabdes, while the yellow portions show wea
correlations. There is a strong positive correlation between total infected and number recovered, death, percentageed&aih,

infected and total househaldfected but weak correlation between the totbdcted and national total household

Figl5: Test of Significant

Pearson Product-Moment Correlations
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TEST OF SIGNIFICANT

The figure above shows avRlue, which tests the statistical significance of the estimated correlatieveluéabelow 0.05 indicate

statistically significant na-zero correlations at the 95.0% confidence level. Column marked X are statistically not significant

Figl16: Quantile’ Quantile Plot

Quantile-Quantile Plot
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The plot above shows the total householddtdd and proves if the data is normal. With poaefd.0, the ShapiriVilk p-value =

0.0559, proves that the data is not normal as the points failed to follow the diagonal straight line.

Fig 17: Quantile i Quantile Plot with Increase in Power Transformation
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QUANTILE T QUANTILE PLOT WITH INCREASE IN POWER TRANSFORMATION

When there is increase in power transformation to 0.33, the point will tend to move close to the line, only few refusedlkoseo

to the lire and ShapirdVilk p-value increased to 0.9999, which shows that the data is now normal.

Fig 18 Bivariate Density Analysis between Confirmed Age Cases and Suspected Cases

Bivariate Density
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BIVARIATE DENSITY ANALYSIS BETWEEN CONFIRMED AGE CASES AND SUSPECTED CASES

There is a negative correlation between the confirmed age group category and suspectegory during the outbreak of Ebo
Virus Disease in Sierra Leone as illustrated in the above figure. As the age bracket betwsBry€20s inazase for confirmed cases

we have less suspected cases between the age bracke) (rars.

Fig19: Non-Parametric Density Function between Confirmed Age Category and Suspected Age Category

Bivariate Density

(X 0.0001)

density

O B N W b 0

110
90
o 70

[

-10 30
o 30 5

50
70 90 310 .10 10
CONEIRMED AGE SUSPECTED AGE

NON-PARAMETRIC DENSITY FUNCTION BETWEEN CONFIRMED AGE CATEGORY A ND SUSPECTED AGE
CATEGORY
The above graph clearly clarifies that the nonparametric density is binmatiakawed towards the confirmed age cases on the left

instead of suspected age cases on the right.
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Fig20: | nteractive Histogram
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INTERACTIVE HISTOGRAM

With the mean of 496.5 standard deviation 445.23 and normal distribution curve (blue), the afddlisity estimate curve with 28%

can give clear display of the number of household infected
SCHEMATIC DIAGRAM (NEURAL NETWORK BAYESIAN CLASSIFIER)

District members were classified perfectly and 100% corildtds procedure uses a Probabilistic Neurat®brk (PNN) to clas$y
cases into different districts, based on 7 input variabldeen14 cases in the training set, 100.0% were cibyretassified by the

network.
Classification factor: District
Input factors:
National total household
Total household infected
Percentage household infected
Total infected
Total death
Percentage of death
Number recovered

Prior probabilities: nofinformative
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Error costs: equal for all classes
Number of cases in training set: 14
Number of cases in validation set: O
Spacing parameter used: 0.0 (optimizeddnkiknifing during training)

Fig 21: Classification Plot
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CLASSIFICATION PLOT

It figures out district with two classification, total household infected and national total household with all otheewdrit!

constant with the mean values shégertions would be kdcated as colours in the keys

Fig23: Star Glyphs

ATIONAL TOTAL OF HOUSE HOUSE HO

NUMBER RECOVERED TOTAL HOUSEHOLD INFECTED

PERCENTAGE OF DEATH PERCENTAGE OF HOUSEHOLD INFECTELC

TOTAL DEATH TOTAL INFECTED
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STAR GLYPHS

Is a graphical representation of multivariate data, it looks at variables one at a time and gives the numeric valuetshyndisstict

basis per 7 variableblational total household will have the maximum value on one particular distance.

FIG24: Star Glyphs and Sunray Plots
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STAR GLYPHS AND SUNRAY PLOTS

The graph above tries to identify distri clgpks andsutay piots éhat ard e n
similar. By considering the seven variables in the star glymoyamba.Kambia, Bonthe and Pujehutistricts have similar

charactersPortloko, Kailahun and western area urban are simiiaacteristic districts.

Fig25: Dendrogram for Nearest Neighbour
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DENDROGRAM FOR NEAREST NEIGHBOUR

The above figure showdistrict between district with nearest neighboutshows distances between points when they are placed in

the same group nearest neighbours apart. Distareteseén Bombali and western area rural are slightly above zero and the
districts are the nearest neighbquh®e same thing goes foreana and Tonkolili, Kono and Bo, Embia and Moyamba, Koinadugy
and Pujehun they all slightly above zero and are neasighboursas paired. Kono and Bo, Kambia an@y4mba, Koinadugu and

Pujehun can be placed again in another hierarchy of category baseronthed ar est nei ghbour s o

Fig 26: Dendrogram for Farther Neighbours
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DENDROGRAM FOR FARTHER NEIGHBOURS

The above fjure showdlistrict between districts with firest neighbours. It shows distances between points when they are plag
the same group but faistances apart. Distances between Bombali and western area rural are slightly above zero and the two
are the furthest neighbourthe same thing goes for Kenema and Tonkolili, Kono and Bontda and Moyamba, Koinadugu an
Pujehun they all sligtly above zero and are furthest neighbasgaired. Kono and Bo,afnbia and Moyamba, can be placed agg

in another hierarchy of category base on their nearest neighbours

PAIRED SAMPLES - TOTAL HOUSEHOLD INFECTED AND TOTAL DEATH

This procedure waslesigned to test for significant differences between two data samples where the data were collected as
will calculate various statistics and graphs for the differences between the paired data. Also included in the procestse

designed to determine whether the mean difference is equal to zero. Data variable: Total householdTiotattihath
Fig 27: Stemand-Leaf Display for TOTAL: unit = 100.0 1|2 represents 1200.0

LO}-1402.0

1 -1
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3-0/44
7-0/3332
7-0/111000
1 0|0
STEM i AND- LEAF FOR TOTAL

This display shows a frequency tabulation for total household infétteéal death. The range of the data has lbeided into 9
intervals (called stems), each represented by a row of the table. The stems are labelled using one or more leadingelgts fo

values falling within that interval. On each row, a digit (called a leaf) represents the individuzhldatato the right of the vertical

11}

line. This results in a histogram of the data from which you can recover at least two signifidarfodigiach data value. If there ar
any points lying far away from most of the others (called outside pointg)atieeplaced on separate high and low stems. In thés cas
there is one outside poinfThe leftmost column of numbers are depths, whigk gumulative counts from the top and bottom of the

table, stopping at the row, which contains the median.

HYPOTHESIS TEST FOR TOTAL HOUSEHOLD INFECTED i TOTAL DEATHS
Sample mean =290.286
Sample median =192.0
Sample standard deviation = 354.825

T-Test

The ttest tests the null hypothesis that the mean total household infetdtd death equals 0.0 versus the alternative hypothesis that

the mean Total Household Infected otal deaths not equal to 0.0.
Null hypothesis(Ho): mean =0
Alternative (H1): not equal
Computed t statistic =3.06108
P-Value =0.00910402

Reject the null hypothesis for alpha = 0.05.
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Conclusion Since the Pralue for this test is less than 0.05, we can reject the null hypothesis at the 95.0% confidence level an

Meannot equal to zero

SIGN TEST

The sign test tests the null hypothesis that the median equals 0.0 versus the alternative hypothesis that the medisehtdthl

infectedi total death is not equal to 0.0. It is based on counting the number of valuesaatdvaow the hypothesizeceatian
Null hypothesis(Ho): median = 0
Alternative (H1): not equal
Number of values below hypothesized median: 13
Number of values above hypothesized median: 1
Large sample test statistic = 2.93987 (continuity correctioneghpli
P-Value =0.00328359
Reject the null hypothesis for alpha = 0.05

Conclusion Since the Rralue for this test is less than 0.05, we can reject the null hypothesis at the 95.0% confidence level an

median not to zero.
SIGNED RANK TEST

The signed nak test testshe null hypothesis that the median total household inféctethl death equals 0.0 versus the alternati
hypothesis that the median total household infe¢téatal death is not equal to 0.0.It is based on comparing the average ran
values above @hbelow the hypothesized media. The sign and signed rank tests are less sensitive to the presence of outlie
somewhat less powerful than theest if the data all come from a single normal distribution

Null hypothesis(Ho): median =0

Alternative (H1): not equal

Average rank of values below hypothesized median: 8.0

Average rank of values above hypothesized median: 1.0

Large sample test statistic = 3.2016 (continuity correction applied)
P-Value =0.00136679

Reject the null hypothesfer alpha = (05.
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Conclusion: Since the Rralue for this test is less than 0.05, we can reject the null hypothesis at the 95.0% confidence level acc

median not equal to zero
CHI- SQUARE TEST

The chisquare test tests the null hypothesis that the stdrviation 6 total household infected total death equals 1.0 versus th

alternative hypothesis that the standard deviation of total household irifectadideath is not equal to 1.0.
Null hypothesis(Ho): sigma = 1.0
Alternative (H1): not equal
Computedchi-square statistic = 1.63671E6
P-Value =0
Reject the null hypothesis for alpha = 0.05.

Conclusion: Since the Pralue for this test is less than 0.05, we can reject the null hypothesis at the 95.0% confidence leve

sigma not equal to 1.0
MULTIPLE SAMPLE COMPARISON

This procedure compares the data in 7 columns of the current data file. It constructs various statistical tests amdaraare the
samples. The-kest in the ANOVA table will test whether there are any significant diffees arongst the means. If there are, th
Multiple Range Tests will tell you which means are significantly different from which others. With the worried about eéheeds
outliers, KruskalWallis Test will compare medians instead of means. The vapilotswill help you judge the practical significance

of the results, as well as allow you to look for possible violations of the assumptions underlying the analysis of variance.
Sample variables:
Sample 1: National total household
Sample 2: Total houselinfeaed
Sample 3: Percentage of household infected
Sample 4: Total infected
Sample 5: total death
Sample 6: Percentage of death
Sample 7: Number recovered

This procedure compares the data in 7 columns of the current data file. It constructs vatigiiealgests and graphs to compare th
samples. The various plots will help you judge the practical significance of the results, as well as allow you to lossilfier

violations of the assumptions underlying the analysis of variance.
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Table 1: ANOV A Table

Source Sum of Squares Df [Mean Square F-Ratio P-Value
Between groups 9.71739E10 6 |[1.61956E10 50.70 0.0000
Within groups 2.90667E10 91 (3.19414ES8

Total (Corr.) 1.26241E11 97

ANOVA Table

The Ftest in the ANOVA tableéess whether there arany significant differences amongst the means. The ANOVA table decomp

the variance of the data into two components: a betgeauimp component and a withgroup component. The-atio, which in this

case equals 50.7042, is a ratfdhe betweergroupestimate to the withigroup estimate.

Null hypothesis(Ho): There is a statistically significant difference between the means of the 7 variables at the 5% significance

Alternative (Ho): There is a statistically no significadifference betweethe means of the 7 variables at the 5% significance level,

Decision: P-value of the Rest is less than 0.05,

Conclusion: Accept null hypothesis i.e. there is a statistically significant difference between the means of the 7 variablB%oa

significarce level.

MULTIPLE RANGE TEST

The Multiple Range Testglls you which means are sificantly different from others.

Hypothesis:

Null hypothesis(Ho): Means are statistically different from each other

Alternative (Ho): Means araot statistically diffeent from each other

Calculations:

82

www.ijergs.org

poses

level.



http://www.ijergs.org/

International Journal of Engineering Research and General Science Volume 7, Issue 6, Novembdbecember, 2019
ISSN 20912730

Table2: Percentagd _SD (Least Significant Difference)

Count |Mean Homogeneous Groups
PERCENTAGE OF DEATH |14 5.80714 X
PERCENTAGE Of14 7.14286 X
HOUSEHOLD INFECTED
NUMBER RECOVERED 14 182.857 X
TOTAL HOUSEHOLD|14 496.5 X
INFECTED
TOTAL DEATH 14 786.786 |X
TOTAL INFECTED 14 969.643 |X
NATIONAL  TOTAL OF (14 90390.6 X
HOUSE HOUSE HO

PERCENTAGE LSD(LEAST SIGNIFICANT DIFFERENCE)

At the table above, 2 homogenous groups are identified using columns of X's. Within kewh, ¢dbe levels containing X's form a
group of means within which may or may not be statistically significant. The method currently used to discriminate ameagsh
is Fisher's least significant difference (LSD) procedure.

Decision and Conclusion

Within each column, the levels containing X's form a group of means within which there are no statistically significarcedifferen

Table 3: Differences and Limits

Sig. |Difference +/- Limits
* 89894.1 13418.1
* 90383.4 13418.1
* 89420.9 13418.1
* 89603.8 13418.1
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* 90384.8 13418.1
* 90207.7 13418.1
489.357 13418.1
-473.143 13418.1
-290.286 13418.1
490.693 13418.1
313.643 13418.1
-962.5 13418.1
-779.643 13418.1
1.33571 13418.1
-175.714 13418.1
182.857 13418.1
963.836 13418.1
786.786 13418.1
780.979 13418.1
603.929 13418.1
-177.05 13418.1

* denotes a statistically significant difference.
DIFFERENCES AND LIMITS

This table applies a multiple comparison procedure to determine which means are significantly differembifforathers. The
bottom half of the output shows the estimated difference between each pair of means. An asterisk has been placedhingxt
indicating that these pairs show statistically significant differences at the 95.0% confidence letethid\ethod, there is a 5.0%

risk of calling each pair of means significantly different when the actual difference equals 0.
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MOODG6 S MEDI AN TEST

Mood's median test tests the hypothesis that the medians of all 7 samples are equal. It does sodgothequntitver of observationg

in each sample on either side of the grand median, which equals 275.0.
Table: Total n = 98 Grand median = 275.0

Table4 Moodds medi an Tabl e

Sample Sample Sizgn<= |n> Median |95.0% lower CL
NATIONAL TOTAL OF|14 0 14 |86119.0 (78827.9
HOUSEHOLD

TOTAL HOUSEHOLD|14 6 8 453.0 268.227
INFECTED

PERCENTAGE Of14 14 |0 6.5 3.90088
HOUSEHOLD

INFECTED

TOTAL INFECTED 14 3 11 |802.0 447.694
TOTAL DEATH 14 3 11 701.0 375.035
PERCENTAGE Of14 14 |0 5.2 2.75022
DEATH

NUMBER RECOVERED|14 9 5 101.0 79.3407

Test statistic = 52.5714 -Walue =1.43114E9
Decisin

If P-value for the chisquare test is less than 0.05, thedians of the samples are significantly different at the 95.0% confidence I

Also included (if available) are 9% confidence intervals for each median based on the order statistics of each sample.
Conclusion

Since the Pralue for thechi-square test is less than 0.05, the medians of the samples are significantly different at the
confidence level. Also rluded (if available) are 95.0% confidence intervals for each median based on the order statistics

sample.
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