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1.

Fixed telephone 
subscriber

World 
Telecommunication
/ Database 19th 
Edition, 2015,  

FTS

Mobile-cellular 
Telephone 
subscriptions

MTS

subscribers IS

users % IU

Investments in 
ICT sector Invest
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GDP 
(2015)

Euromonitor 
International 
http://www.euro
monitor.com/
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GDP per capita
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3.

F-statistic
1=2,

2=100

Log
likelihood 

Ratio, 
2

Wald 
Statistic

2

1990Q1 - 1999Q4 40 1119,301 327,8224 2238,6022000Q1 - 2015Q4 64
1990Q1 - 2002Q2 50 1483,641 356,0312 2967,2812002Q3 - 2015Q4 54
1990Q1 - 2000Q3 51 785,5773 292,8744 1571,1552000Q4 - 2015Q4 53
1990Q1 - 2001Q1 45 1352,159 346,7095 2704,3182001Q2 - 2015Q4 59
1990Q1 – 2001Q1 45 1187,161 333.6894 2374,322002Q2 – 2015Q4 59

4

                                                           
4 

- ,

. 
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4.

Lag t-stat tADF
5% level

Prob.

)1(~:H0 Iyt vs )0(~:H1 Iyt

1990Q1 -
1999Q4 40 2 1 -4,816 -3,537 0,002 1~ Iyt

2000Q1 -
2015Q4 64 1 3 -4,179 -2,908 0,002 1~ Iyt

1990Q1 –
2001Q1 45 1 4 -2,970 -2,939 0,046 1~ Iyt

2002Q2 –
2015Q4 59 1 4 -4,024 -2,911 0,003 1~ Iyt

1990Q1 -
2000Q3 51 1 2 -3,723 -2,937 0,007 1~ Iyt

2000Q4 -
2015Q4 53 1 4 -2,846 -2,910 0,058 1~ Iyt

1990Q1 -
2001Q1 45 2 3 -5,735 -2,935 0,000 1~ Iyt

2001Q2 -
2015Q4 59 1 5 -2,885 -3,546 0,005 1~ Iyt

1990Q1 -
2002Q2 50 1 3 -4,684 -2,917 0,000 1~ Iyt

2002Q3 -
2015Q4 54 2 1 -3,619 -2,925 0,009 1~ Iyt

1990Q1 –
2015Q4 104 2 4 -2,994 -2,891 0,039 1~ Iyt

1990Q1 –
2015Q4 104 1 4 -3,412 -2,891 0,005 1~ Iyt

1990Q1 –
2015Q4 104 1 4 -3,872 -2,891 0,005 1~ Iyt

)1(~:H 2
0 Iyt vs )0(~:H 2

1 Iyt

1990Q1 –
2015Q4 104 1 4 -9,037 -2,891 0,000 2~ Iyt

1990Q1 –
2015Q4 104 1 5 -8,068 -1,944 0,000 2~ Iyt

1990Q1 –
2015Q4 104 2 4 -4,141 -3,456 0,008 2~ Iyt

1990Q1 –
2015Q4 104 1 4 -6,382 -2,892 0,000 2~ Iyt

1) 
t

1p

1j
jtjt-1t .y ;  2) 

t

p

j
jtjtt yyty

1

1
1
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–

5.

1995 2000 2005 2010 2015
0,120 5,370 19,970 46,230 56,660
3,830 39,170 82,740 88,720 96,330
1,640 14,310 42,870 77,280 84,690
1,840 30,220 68,710 82,000 87,590
0,750 9,140 24,000 44,400 66,840
0,520 23,110 35,000 53,680 65,570
0,150 1,980 15,230 43,000 73,410
0,380 13,620 47,880 65,800 78,690
6,600 47,100 70,100 83,900 87,910
5,100 45,690 84,830 90,000 92,000
0,080 3,760 15,460 39,820 53,470
1,900 26,820 70,000 85,000 92,000

–
– – –

-
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6.

-

ADF MTSDen
ADF InternetDen

2 1~ Iyt 1 1~ Iyt

2 1~ Iyt 2 1~ Iyt

2 1~ Iyt 2 1~ Iyt

2 1~ Iyt 1 1~ Iyt

2 1~ Iyt 2 1~ Iyt

1 1~ Iyt 1 1~ Iyt

2 1~ Iyt 1 1~ Iyt

2 1~ Iyt 2 1~ Iyt

2 1~ Iyt 2 1~ Iyt

1 1~ Iyt 1 1~ Iyt

1 1~ Iyt 2 1~ Iyt

2 1~ Iyt 2 1~ Iyt

1) 
t

1p

1j
jtjt-1t .y ;  2)  

t

p

j
jtjtt yyty

1

1
1

–
-

H0(1): GDPt t;
H0(2): TIt t,
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t –
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7.

–
t lags F-Statistic Prob.

BG_GDP does not Granger Cause BG_FTS 64 2 2,739 0,073*

BG_FTS does not Granger Cause BG_GDP 0,015 0,985

UK_GDP does not Granger Cause UK_FTS 55 3 0,548 0,652

UK_FTS does not Granger Cause UK_GD 0,690 0,562

ESP_GDP does not Granger Cause ESP_FTS 28 2 1,177 0,326

ESP_FTS does not Granger Cause ESP_GDP 0,132 0,877

FRA_GDP does not Granger Cause FRA_FTS 101 3 0,892 0,448

FRA_FTS does not Granger Cause FRA_GDP 0,922 0,433

SWE_GDP does not Granger Cause SWE_FTS 102 2 1,719 0,185

SWE_FTS does not Granger Cause SWE_GDP 0,357 0,701

DEU_GDP does not Granger Cause DEU_FTS 100 4 1,200 0,316

DEU_FTS does not Granger Cause DEU_GDP 1,094 0,364

GRC_GDP does not Granger Cause GRC_FTS 28 2 1,566 0,230

GRC_FTS does not Granger Cause GRC_GDP 0,537 0,592

RUS_GDP does not Granger Cause RUS_FTS 68 4 1,564 0,196

RUS_FTS does not Granger Cause RUS_GDP 2,690 0,040

DEN_GDP does not Granger Cause DEN_FTS 61 2 0,002 0,998

DEN_FTS does not Granger Cause DEN_GDP 0,178 0,837

CHE_GDP does not Granger Cause CHE_FTS 54 2 0,582 0,563

CHE_FTS does not Granger Cause CHE_GDP 1,161 0,322

TUR_GDP does not Granger Cause TUR_FTS 100 4 2,979 0,023

TUR_FTS does not Granger Cause TUR_GDP 0,772 0,546
FTS –

-

UU

UR

kn/SSR
/hSSRSSRF Ukn;h 21 , n –

Uk – Rk –
– RU kkh ; RU SSR;SSR –
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-

-

-

-
=0,05.
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8.

–

t L
F-

Statistic Prob.

BG_GDP does not Granger Cause BG_MTS

88 2

0,08 0,93 MTSGDP
BG_MTS does not Granger Cause BG_GDP 4,52 0,01

FRA_GDP does not Granger Cause FRA_MTS

101 3

0,88 0,45 MTSGDP
FRA_MTS does not Granger Cause FRA_GDP 3,13 0,03

DEN_GDP does not Granger Cause DEN_MTS

102 2

3,66 0,03 GDPMTS
DEN_MTS does not Granger Cause DEN_GDP 7,62 0,00

DEU_GDP does not Granger Cause DEU_MTS

102 2

0,47 0,63 MTSGDP
DEU_MTS does not Granger Cause DEU_GDP 2,65 0,08

GRC_GDP does not Granger Cause GRC_MTS

88 2

0,16 0,85

GRC_MTS does not Granger Cause GRC_GDP 0,76 0,47

SWE_GDP does not Granger Cause SWE_MTS

102 2

3,01 0,05
GDPMTS

SWE_MTS does not Granger Cause SWE_GDP 6,98 0,00

ESP_DGP does not Granger Cause ESP_MTS

102 2

0,30 0,74 MTSGDP
ESP_MTS does not Granger Cause ESP_DGP 6,10 0,00

ITA_GDP does not Granger Cause ITA_MTS

101 3

1,54 0,21

ITA_MTS does not Granger Cause ITA_GDP 0,62 0,60

CHE_GDP does not Granger Cause CHE_MTS

100 4

0,70 0,59 MTSGDP
CHE_MTS does not Granger Cause CHE_GDP 2,48 0,05

RUS_GDP does not Granger Cause RUS_MTS

88 3

1,02 0,37 MTSGDP
RUS_MTS does not Granger Cause RUS_GDP 6,73 0,00

TUR_GDP does not Granger Cause TUR_MTS

102 2

0,20 0,82 MTSGDP
TUR_MTS does not Granger Cause TUR_GDP 3,14 0,05

UK_GDP does not Granger Cause UK_MTS

101 3

1,53 0,21

UK_MTS does not Granger Cause UK_GDP 0,82 0,48
MTS –

-
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-

-

9.

1,30 1,44
1,58 4,91
1,17 1,78
1,48 2,26
3,80 1,37
1,41 1,63
1,67 3,67
1,11 2,77
1,14 1,49
1,19 2,40
1,79 2,23
1,11 5,36

-

–

-



“, 4, 2016,
“, ISSN 2367-7791, ,

ELECTRONIC JOURNAL “ECONOMICS AND COMPUTER SCIENCE”, ISSUE 4, 2016,
THEMATIC ISSUE “STATISTICS”, ISSN 2367-7791, VARNA, BULGARIA

 

 

52 



“, 4, 2016,
“, ISSN 2367-7791, ,

ELECTRONIC JOURNAL “ECONOMICS AND COMPUTER SCIENCE”, ISSUE 4, 2016,
THEMATIC ISSUE “STATISTICS”, ISSN 2367-7791, VARNA, BULGARIA

 

 

53 

10.

–
t Lags F-

Statistic Prob

BG_FBS does not Granger Cause BG_GDP 66 2 2,685 0,076 GDPFBS
BG_GDP does not Granger Cause BG_FBS 3,708 0,030
CHE_GDP does not Granger Cause CHE_FBS 66 2 3,720 0,030 GDPFBS
CHE_FBS does not Granger Cause CHE_GDP 2,949 0,060
DEN_GDP does not Granger Cause DEN_FBS 66 2 1,809 0,172 GDPFBS
DEN_FBS does not Granger Cause DEN_GDP 5,623 0,006
DEU_GDP does not Granger Cause DEU_FBS 67 1 8,491 0,005 GDPFBS
DEU_FBS does not Granger Cause DEU_GDP 8,668 0,005
ESP_GDP does not Granger Cause ESP_FBS 66 2 1,739 0,184 GDPFBS
ESP_FBS does not Granger Cause ESP_GDP 2,565 0,085
FRA_GDP does not Granger Cause FRA_FBS 66 2 1,525 0,226 GDPFBS
FRA_FBS does not Granger Cause FRA_GDP 7,378 0,001
GRC_GDP does not Granger Cause GRC_FBS 66 2 4,320 0,018 GDPFBS
GRC_FBS does not Granger Cause GRC_GDP 3,045 0,055
ITA_GDP does not Granger Cause ITA_FBS 67 1 3,343 0,072 GDPFBS
ITA_FBS does not Granger Cause ITA_GDP 8,616 0,005
RUS_GDP does not Granger Cause RUS_FBS 65 3 0,656 0,583 GDPFBS
RUS_FBS does not Granger Cause RUS_GDP 2,529 0,066
SWE_GDP does not Granger Cause SWE_FBS 67 1 0,783 0,380 GDPFBS
SWE_FBS does not Granger Cause SWE_GDP 5,280 0,025
TUR_GDP does not Granger Cause TUR_FBS 66 2 0,455 0,637 GDPFBS
TUR_FBS does not Granger Cause TUR_GDP 3,238 0,046
UK_GDP does not Granger Cause UK_FBS 66 2 0,561 0,574 GDPFBS
UK_FBS does not Granger Cause UK_GDP 3,886 0,026

*FSB – –

-
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Jipp. 

ttt ,GDPfIT

-
-

GDPFBS

5.
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TELECOMMUNICATIONS INFRASTRUCTURE AND 
GDP /JIPP CURVE/

Mariana KANEVA1
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Abstract. The relationship between telecommunications infrastructure and economic 
activity is under discussion in many scientific papers. Most of the authors use for 
research and analysis the Jipp curve. A lot of doubts about the correctness of the Jipp 
curve appear in terms of applying econometric models. 

The aim of this study is a review of the Jipp curve, refining the possibility of its 
application in modern conditions. The methodology used in the study is based on 
dynamic econometric models, including tests for nonstationarity and tests for causality. 
The focus of this study is directed to methodological problems in measuring the local 
density types of telecommunication networks. This study offers a specific methodology 
for assessing the Jipp law, through VAR-approach and Granger causality tests. 

It is proved that mechanical substitution of momentary aggregated variables (such as 
the number of subscribers of a telecommunication network at the end of the year) and 
periodically aggregated variables (such as GDP per capita) in the Jipp’s curve is 
methodologically wrong. Researchers have to reconsider the relationship set in the 
Jipp’s curve by including additional variables that characterize the Telecommunications 
sector and the economic activity in a particular country within a specified time period. 
GDP per capita should not be regarded as a single factor for the local density of 
telecommunications infrastructure. 

New econometric models studying the relationship between the investments in 
telecommunications infrastructure and economic development may be not only linear 
regression models, but also other econometric models. New econometric models should 
be proposed after testing and validating with sound economic theory and econometric 
methodology.

Key words: Jipp curve; econometric model teledensity, VAR approach, Granger 
causality.


