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A Network Performance Index in Ghana
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A Network
Performance Index

e The report is an experience with the Ghana Open Data
Initiative (GODI) portal while analyzing selected data

e The author analyzed data published by the NCA on
congestion and call drop in various mobile networks

e |n particular what relationship, if any exists in the networks
between call drops and congestion in the infrastructure

e A national index combining the performance of all the
networks is defined in process for call drops and
congestion



Background

e September 2011 - Ghana signed the open
government partnership

e NITA released its first data set on data.gov.gh
portal in 2012

e Over 800 data sets have since been

oublished at the portal; includes data from
NCA



The NCA Data

e The source data was in excel spreadsheet format

e The data covered MTN, Vodafone, Tigo, Airtel and
EXxpresso networks

e The information content was in text format and was on
% of call drops and congestion

e Small data set of about 104 records (2010-2012)

e Requirement is not to exceed 1% congestion, 3% call
drops
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1 Trends in Quality of Services - Call Drop from 2010-2012

2

3 Month | City/Town MTN |Vodafone| Tigo Airtel | Expresso |Allowable Threshold

4 Feb-10|Cape Coast 2% 0% 10% 32% 0% 3%

5 Feb-10 |Elmina 2% 0% 0% 63% 0% 3%

6 Feb-10|Winneba 4% 0% 20% 53% 0% 3%

7 Feb-10|Sekondi Takoradi 0% 1% 0% 0% 0% 3%

8 May-10|Kumasi 4% 5% 11% 10% 1% 3%

9 May-10|Obuasi 11% 0% 2% 16% 3% 3%

10 | May-10|Mampon 1402 - 2/ Do/ - 20/

z == Al - C) & (© fx Trends in Quality of Services - Conguestion from 2010-2012
) :
Trends in Quality of Services - Conguestlon from 2010-2012 ,

> c
3 Month | City/Town MTN Vodafone |[Tigo Airtel Expresso |Allowable Threshold
4 Feb-10 | Cape Coast 9% 1% 13% 1% 20% 1%
5 Feb-10 | Elmina 30% 0% 2% 0% 6% 1%
6 Feb-10 [ Winneba 0% 0% 18% 3% 21% 1%
7 Feb-10|Sekondi Takoradi 3% 0% 2% 0% 18% 1%
8 May-lO Kumasi 5% 7% 10% 2% 7% 1%
9 May-10 | Obuasi 2% 2% 0% 3% 3% 1%
10 | May-10 |Mampong 7% 0% 0% 0% 21% 1%
11 | May-10|Konongo 0% 7% 6% 0% 0% 1%
12 Jun-10| Accra 3% 17% 27% 12% 10% 1%
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Analysis eEnvironment
and Process

" 1s a student of Machine Learning and
ne R programming environment with a

CcOonNso

e on Mac

* [he data from the portal is saved in csv format

and loaded In R; then cleaned:; the text entries
are converted to dates and numbers

e One provider, Expresso, had > 10 % missing
data and was excluded in the analysis



#for Airtel
congestion$Airtel<-gsub("%","", congestion$Ai
congestion$Airtel<-as.numeric(congestion$Air

#for Expresso

#congestion&Expresso«gsub(“%“,"",congestion>

#congestion$£xpresso<-as.numeric(congestion!>
>

>

#look at congestion vs call drops ”

#MTN

calldrop.congestion.mtn<-data. frame(calldrog
names(colldrop.congestion.mtn)<-c("calldrop">
scatter.mtn<-ggplot(calldrop.congestion.mtn, ~
ggsave(plot-scatter.mtn,Filenome-"/Users/quo>

#Vodafone
calldrop.congestion.vodofone<-dato.frame(cal>
names(colldrop.congestion.vodafone)<-c("call>
scatter.vodafone<-ggplot(calldrop.congestion
+labs(title="Vodafone™)
ggsove(plot-scatter‘.vodofone,Filenane-"/User>

#Tigo

calldrop.congestion.tigo<-data. frame(calldrc
names(calldrop.congestion.tigo)<-c("calldrop
scatter.tigo<-ggplot(calldrop.congestion.tig
ggsave(plot=scatter.tigo,filename~"/Users/qu
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#Airtel
calldrop.congestion.airtel<-data.frame(calle”
names(colldrop.congestion.airtel)<-c("calldr>
scatter.airte1<-ggplot(colldrop.congestion.c>
ggsave(plot=scatter.airtel,filename="/Users/

#total scatter
congestion.total<-congestion$MTN
congestion.operator<-array("MTN",length(cong
congestion.total<-c(congestion.total,congest
congestion.temp<-array("Vodafone"”,length(con
congestion.operator<-c(congestion.operator,c
congestion.total<-c(congestion.total,congest
congestion.temp<-array("Tigo",length(congest
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Min. 1st Qu. Median Mean
0.000 ©0.000 0.900 1.015
summary(congestion$MTN)

Min. 1st Qu. Median Mean
0.000 ©.000 1.495 4.899

summary(congestion$Vodafone)

Min. 1st Qu. Median Mean
0.000 ©0.000 0.900 1.227
summary(congestion$Tigo)

Min. 1st Qu. Median Mean
0.000 ©0.000 0.900 1.969

> summary(congestion$Airtel)
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Analysis Approach

e Study congestion and call drop separately using
suitable techniques for analyzing a single variable:
statistics, time series, histograms, density plots

e Employ Principal Component Analysis (PCA) to derive
an index about the mean for a combined index of four
operators for congestion and call drops

e Use techniques suitable to find relationship among
multiple variables to study congestion and call drops:
scatterplots, curve fitting for each operator and for
combined set of operators



Congestion Statistics

summary(congestion$MTN)
Min. 1st Qu. } Median §
0.002 0.0007 1.495 |

summary(conge4: f
Min. 1st Qu. [ Median @
0.000 0.000: 0.000 fV

summary(conges 3 i 1
Min. 1st Qu. ! Median i} 1 : NA's
0.000 0.000] 0.000 ||1.969}) ; 1

summary(congef |
Min. 1st Qu. { Median
9.000 0.000; 0.065 8
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Congestion Density
plots

e \/odafone and Tigo are skewed to 0-1%
e MTN has a tall at 20%

e Airtel Is talls at < 14%



o L

Congestion Index

SE

C

‘ea

PCA to combine the four varia

e a national index on congest

the mean of the data

° |r

P
a

nles to

lon about

practice one studies the density of the
'incipal component loadings looking to see
| positive or all negative
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Congestion and Call
Arops
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e Tigo and Vodatone show a relationship
between call drops and congestion

e M TN ano

mea

Airtel on the other hand show no
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Conclusion

e NCA to define more precisely the
performance criteria for limits
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Conclusion(2)

e More current data would be enhance the study

e Make regulations on the definition and calculation
of limits to better govern the mobile
telecommunication sector

e GODI as a platform for evidence based analysis
and reporting has been successtul

e An independent scientist, without permission, has
analyzed the performance of the national network



