© LUMEN P Proceedings

Available online at: http://lumenpublishing.com/proceedings/.../rec-november-2017/

18t edition of the Conference “Risk in Contemporary Economy”,
RCE2017, June 9-10, 2017, Galati, Romania

Risk in Contemporary Economy

Comparative Statistical Analysis Concerning
» The Boom” of the Medical Equipments and
Technologies, between United States
and Germany

Gabriela OPAIT

https://doi.org/10.18662/lumproc.rce2017.1.4

How to cite: Opait, G. (2017). Comparative Statistical Analysis Concerning , The
Boom” of the Medical Equipments and Technologies, between United States and
Germany. In S. Hugues, & N. Cristache (eds.), Risk in Contemporary Economy
(pp. 37-58). Iasi, Romania: LUMEN Proceedings.
https://doi.org/10.18662/lumproc.rce2017.1.4

© The Authors, Faculty of Economics and Business Administration, Dunarea de Jos
University from Galati, Romania & LUMEN Proceedings.

Selection and peer-review under responsibility of the Organizing Committee of the conference

@ This is an Open Access article distributed under the terms of the Creative Commons Attribution-

Noncommercial 4.0 Unported License, permitting all non-commercial use, distribution, and reproduction in any
medium, provided the original work is properly cited


http://lumenpublishing.com/proceedings/published-volumes/proceedings-published-by-lumen/2017-2/rec-november-2017/
https://doi.org/10.18662/lumproc.rce2017.1.4
https://doi.org/10.18662/lumproc.rce2017.1.4

©LUMEN rroceedings

International Scientific Conference Risk in Contemporary
Economy | RCE 2017 | 9-10 June 2017 | Galati — Romania

Comparative Statistical Analysis Concerning
» The Boom” of the Medical Equipments and
Technologies, between United States and
Germany

Gabriela OPAIT!*

Abstract

The ,,bigh artillery” of the medical innovations, concerning the Medjcal Devices and the MedTech,
determines the ,,accelerator boom” of these ,, Top Management Products” on the United States and
Germany markets. These medical innovations represent the synthesis of the interdisciplinary
connexions between Medical Clinics, medical researches, academicians and medical engineering.
The medical researches from the medical technology sphere reflect a high level of the innovations and
them are components of the continuons high tides of the medical discoveries. The “attraction point”,
in the “sphere of the excitements” reflected by the high-tech medical innovations, is represented by
the tendency concerning the miniaturisation of the medical devices with a very striking design and in
each Yyear, at the international level, we can see a lot of events which present these medical
equipments accompanied by the sophisticated medical technologies which reflect “the sweet cherry on
Saney cake”. The Medical Devices and Medlech Planet occupies on the Earth Planet, the
principal role regarding the interventions in the view of the improvements for the bealth of the
people. 1n this sense, the modern medical technologies, for the high quality of the medical devices,
martke the medical diagnoses and the medical interventions with the biggest precisions. In the top ten
international medical technologies are Medtronic and Boston Scientific from the United States,
which occupy the first two places. The American leadership in the Medical Devices sphere, at
international level, and the German leadership in the Medical Technologies sphere, at Enropean
level, created two forces in the medical innovation domain with maximum effect on the Life
Expectancy from these conntries, where the both nations are well on in years.
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1. Introduction

The Medical Devices production and the Medical Technology
production, situated on the first place in the world top of the sales
concerning the industrial products, are ,,governed” in the ,International
Sphere” by the United States of America, while in the ,,Buropean Sphere”
the Medical Devices production and the Medical Technology production are
under the leadership of the country which dominates this ,,International
Micro-Sphere”, namely Germany.

2. Problem Statement

The ,,initial points”, concerning state of the art in this field, are
reflected by William Sealy Gosset who created in 1908 the ,,t” Test and
Johann Carl Friedrich Gauss who elaborated in 1823 the ,,Least Squares
Method”.

This research is the first worldwide statistical analysis which
compares the trends concerning the evolutions of the Medical Devices
markets, respectively the Medical Technologies markets, between the United
States and Germany.

3. Aims of the research

The present research wants to make evident the ,,trajectories” of the
evolutions concerning the Medical Devices productions, respectively the
Medical Technology productions, in the United States and Germany. Also,
the ,,t7 Test reflects that, there are significant differences between the
United States and Germany, regarding the values of the Medical Devices
productions, respectively the values of the Medical Technologies
productions.

4. Research Methods

This statistical analysis is modelled through the Variation
Coefficients Method and the ,,t” Test method for to make evident the boom
of the Medical Devices, respectively the Medical Technologies in the United
States and Germany and for to emphasize the existence of the significant
differences concerning the booms of the Medical Devices, respectively the
booms of the Medical technologies, between the United States and
Germany.
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The Variation Coefficients Method reveals the mathematical models
regarding the researched phenomenons, the booms of the Medical Devices
in the United States and Germany, respectively the booms of the Medical
Technologies in the United States and Germany.

The ,,t”7 Test expresses the significants differences between the
booms of the Medical Devices in the United States and Germany,
respectively the booms of the Medical Technologies in the United States and
Germany, through the condition which musts be accomplished, namely
t <t

calculated tabelated*

5. Findings
5.1. The model of the ,,trajectory of the boom” concerning the

Medical Devices in United States, in the period 2005-2016

In the time horizon 2005-2016, we can observe the ,,palette” of
statistical data regarding the evolutions of the Medical Devices in United
States and Germany, according to the table 1:

Table 1. The values of the Medical Devices in the United States and Germany,
between 2005-2016

MEDICAL DEVICES MEDICAL DEVICES MEDICAL DEVICES
YEARS UNITED STATES GERMANY GERMANY
(billions $) (billions Euro) (billions $)

&) (@) (@)
2005 123,1 14,98 18,6
2006 130,5 16,24 20,4
2007 136,0 17,74 24,3
2008 146,1 19,13 28,0
2009 144,4 19,99 27,8
2010 154,5 21,72 28,8
2011 158,0 23,17 32,2
2012 165,0 24,10 31,0
2013 171,8 24,62 32,7
2014 204,0 25,44 33,8
2015 443,0 27,60 30,6
2016 799,0 28,00 30,4
TOTAL 2775,4 262,73 338,6

The source of the data: ,,Statistical Portal” United States of America

In the first step, the aim of this research consists in to ,,sketch the
trajectory of the american boom” concerning the Medical Devices in
United States.
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- if the ,trajectory of the american boom”, for ¢ = Medical
Devices in United States, describes the function §, =a+b-¢,, a and b
will be [3]:

Zéi Zti n in

i=l i=1 -

zéili thz Zfiztiz _Zgitizti Zti Zéiti nzéiti_ztizgi
_ L=l i=l _ =l i=1 i=1 i=1 i i=1

p=li i=1 _ i=l =1

a = =
L n n 2 7 n n 2
A v S| g5
i=1 i-1 i=1 i=1 i=1 i=1
St >’ t, >’
i=1 i=l i=1 i=1
Table 2. The ,,picture of board” for the values of @ variable, if the Medical
Devices in United States present a linear tendency
MEDICAL
DEVICES LINEAR TENDENCY
YEARS | UNITED STATES
(billions $)
2 =
&) 7 t ¢, &, =a+bt, &-¢,
2005 123,1 -6 36 -738,6 33,09542122 90,0
2006 130,5 -5 25 -652,5 606,12673990 64,4
2007 136,0 4 16 5440 99,15805858 36,3
2008 146,1 -3 9 -438,3 132,1893773 139
2009 1444 2 7 2838 165,2206959 20,8
2010 154,5 -1 1 -154,5 198,2520146 43,8
2011 158,0 1 1 158,0 264,3146520 106,3
2012 165,0 ) 7 330,0 297,3459707 132,3
2013 171,8 +3 9 515,44 330,3772893 158,6
2014 204,0 T4 16 816,0 363,4086080 1594
2015 443,0 +5 25 2215,0 396,4399267 40,6
2016 799,0 6 36| 47940 429,4712454 369,5
TOTAL 2775,4 0 182 6011,7 2775,4 12424

g = 27754182 —60LL7-0 _ 3 a3333

12-182 -02
12-6011,7-0-2775 4
= : 7 =33,03131868
12-182 — 02 ’
n 3 [ n n B 1
;é g, ;x,- ;5,- S, 1242.4
v, = : 100 = =———-100 = 54 100 = 44,77%
n n
g ’
2
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- if the ,trajectory of the american boom”, for ¢ = Medical

Devices in United States, presents the function §, =a+b-t, + ct’, aand
bwill be [3]:

n n n n t
MY E D¢ y_ ;é i

n n n
2 2
. n‘},ti.éi_E,ti.zgi
i=1 =l i=l =l 5 5o i=1 i=1 i=1

a=

n n 2 B C 2 n n 2
n;ti4 —[;tf] ;tl‘ ngti4 —(;tfj

Table 3. The ,,picture of board” for the values of @ vatiable, if the medical devices
in United States present a quadratic tendency

MEDICAL
DEVICES PARABOLIC TENDENCY
YEARS UNITED
STATES
(billions $) | ¢ i £ tt 12E, —a+b& +c&| g -
oo & | & =avbe el Je-¢,
2005 1231 -6 36 216 1296 4431,6 211,0933414 88,0
2006 130,5 -5 25 -125 625 3262,5 150,1417583 19,6
2007 136,0 -4 16 -64 256 2176,0 106,2779755 29,7
2008 146,1 -3 9 -27 81 1314,9 79,50199297 60,6
2009 144,4 -2 4 -8 16 577,6 69,81381081 74,6
2010 154,5 1 1 1 1 154,35 77,21342899 77,3
2011 158,0 1 1 1 1 158,0 1432760663 147
2012 165,0 +2 4 8 16 660,0 201,9390855 36,9
2013 171,8 3| 9 27 81 1546,2 277,6899051 105,9
2014 204,0 +4 16 64 256 3264,0 370,5285249 166,5
2015 443,0 +5 25 125 625 11075,0 480,4549451 37,5
2016 799,0 +6 36 216 1296 28764,0 607,4691656 191,5
TOTAL 2775,4 0 182 0 4550 57384,3 2775,4 908,8
L § i L L 981

== pere _ 4550 -2775,4—182 -57384 3 — 101,7008475

12-4550 —1822

2
”2%4 - (Ztﬁj
i-1 i1

1.
. 25 " _6011,7

i=1

.nt.z- .—nt.z-n .
" ;’ d ;’ ;51 _12-57384 3182 -2775 4
124550 —182°

2
nyt* - (Ztﬁj
i=1 i=1

=33,03131868

C =

= §8,543900168
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n

Z fi - gtfl Zn:xi

i=1 .=l
n n

n

908,8
2775 4

5. _51]
100 =

>¢

100 = 100 =32,74%

Vi =

- if the ,,trajectory of the american boom”, for £ =Medical Devices

in United States, shows the function §, =ab", aand bwill be [3]:

glgrff Z:lt, n Zlgcf,»
Soes il SeeSi-SgsS Yo Ykl aYnks-SesYy,
lg a= i=1 ”x:I — i=1 i=1 i=1 S i=1 ]g b — i=1 i=1 - — i=1 i=1 5 i=1
n Zt "Zt—[ZtJ n zt nZt—[ZtJ
AN PN
i=1 i=1

i=1 i=1

Table 4. The ,,picture of board” for the values of @ variable, if the Medical

Devices in United States present an exponential tendency

MEDICAL
DEVICES EXPONENTIAL TENDENCY
YEARS | UNITED
STATES lgé, =
(blu(lgr)ls % lg& 1 1gg, =lga+t1gh gr, =ab" é:i - é,
2005 123,1 2,090258053 | -12,54154832 | 1997705441 | 9947305154 23,6
2006 130,5 2,115610512 | -10,57805256 | 2,044786454 | 110,8629560 19,6
2007 136,0 2,133538908 | -8,534155633 | 2091867467 | 123,5570319 124
2008 146,1 2,164650216 | -6,493950648 | 2,138948480 | 137,7046101 8,4
2009 144,4 2,159567193 | -4,319134386 | 2,186029493 | 1534721202 9,1
2010 154,5 2,188928484 | -2,188928484 | 2233110506 | 171,0450483 16,6
2011 158,0 2,198657087 | 2,198657087 | 2327272532 | 2124577276 54,5
2012 165,0 2217483944 | 4434967888 | 2374353545 | 236,7846500 71,8
2013 171,8 2,235023159 | 6705069478 | 2421434558 | 263,8970637 92,1
2014 204,0 2309630167 | 9238520670 | 2468515571 | 294,1139142 90,1
2015 443,0 2,646403726 | 13,23201863 | 2515596584 | 327,7906670 | 1152
2016 799,0 2902546779 | 1741528068 | 2562677597 | 3653234893 | 4337
TOTAL | 27754 2736229823 | 8568744398 249648233 9471
lga= 27,36229823 -182 8,5268744398 0 — 2280191519
12-182 -0
lo b= 12 - 8,568744398 27,36229823 0 — 0,047081013
12-182 -0
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Yle-er Y, Yle-gr 047 1
e = il = 100 = = - -100 = 2775’4 -100 =34,12%
n n Zé:, K
i=1

2%

v, =32,74% < v, =34,12% <v, =44,77%

The ,trajectory of the american boom” which is ,focused” by ¢&
variable, namely the Medical Devices in United States, in the time horizon
2005-2016, reveals a quadratic function §, =a+b-t, + ct}, according to the
graph 1.

ONCERNING THE MEDICAL DEVICES IN UNITI

Graph 1. The quadratic function of the statistical data for the variable which
reflects the evolution of the Medical Devices in United States, in the period 2005-
2016

5.2. The model of the ,trajectory of the boom” regarding the Medical
Devices in Germany, in the time horizon 2005-2016

,»otep by step”, the next target of this research is to identify and to
describe the ,trajectory of the german boom” regarding the Medical
Devices in Germany, in the period 2005-2016.
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- if the ,,trajectory of the german boom”, for @ = Medical Devices
in Germany, presents the function @, =a+b-t;, aand b will be [3]:

Table 5. The ,,picture of board” for the values of @ variable, if the Medical
Devices in Germany emphasizes a linear tendency

MEDICAL
DEVICES LINEAR TENDENCY
YEARS GERMANY
(billions
E(Z:‘))) t, 1 L, o, =a+bt, ‘a)i -,
2005 14,98 -6 36 -89,88 15,56911173 0,59
2006 16,24 -5 25 -81,20 16,62328755 0,38
2007 17,74 -4 16 -70,96 17,67746337 0,06
2008 19,13 -3 9 -57,39 18,73163920 0,40
2009 19,99 -2 4 -39,98 19,78581502 0,20
2010 21,72 -1 1 -21,72 20,83999085 0,88
2011 23,17 +1 1 23,17 22,94834249 0,22
2012 24,10 +2 4 48,20 24,00251832 0,10
2013 24,62 +3 9 73,86 25,05669414 0,44
2014 25,44 +4 16 101,76 26,11086997 0,67
2015 27,60 +5 25 138,00 27,16504579 0,43
2016 28,00 +6 36 168,00 28,21922161 0,22
TOTAL 262,73 0 182 191,86 262,73 4,59
2o 2t
i=1 i=1

n

; N P
azg"’"" 2. =§“"‘§”' 720)’["2["=262,73-1827191,86-0

i=1

=21,89416667

- n a0 12-182 —0?
n fo nz:t,.2 _[Zti]
i=l i=1 i=1
)IADNA
i=1 i=1

n n n n n

zt,- zwit,- nZa}it{— t, )

=1 = = = 'S 12:191,86-0-262,73

b='" = - Do - L0s417se
n Zti nyt’ —[ t,j
IS
i=1 i=1
wa—y,f Zwi . a)i_a)t{ 4.59
v, == = 100 =2——— 100 = ———-100 = 1,75%
n n Z”:w 262,73
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- if the , trajectory of the german boom” for @ = Medical Devices
in Germany, describes the function @, =a+b-1, + ct?, aand bwill be [3]:

Table 6. The ,,pictute of board” for the values of @ vatiable, if the Medical
Devices in Germany emphasizes a quadratic tendency

MEDICAL
DEVICES PARABOLIC TENDENCY
YEARS GERMANY
(billions Euro)
() t t! o, o, =a+b& +c&l ‘a)i ~w,
2005 14,98 -216 1296 539,28 15,15494789 0,18
2006 16,24 -125 625 406,00 16,42780223 0,19
2007 17,74 -64 256 283,84 17,66089683 0,08
2008 19,13 -27 81 172,17 18,85423171 0,28
2009 19,99 -8 16 79,96 20,00780686 0,02
2010 21,72 -1 1 21,72 21,12162228 0,60
2011 23,17 1 1 23,17 23,22997393 0,06
2012 24,10 8 16 96,40 24,38354908 0,28
2013 24,62 27 81 221,58 25,53712423 0,92
2014 25,44 64 256 407,04 26,73045911 1,29
2015 27,60 125 625 690,00 27,96355372 0,36
2016 28,00 216 1296 1008,00 29,23640805 1,24
TOTAL 262,73 0 4550 3949,16 5,50

n 4 n B n ) n 2.
. ;ti Zw ;tl’ ;t" @ _ 4550 -262,73 182 -3949,16

> . 4550 —182° =22,19567797
nyt' —[th]
i=1 i=1
PIL R
b=+ = ~— =1,054175824
< 2
S
i=1
n-zn:tf ‘o, —Zn:tf -Zn:a),.
= e 12~3?;19 ;1565(;18128-2 2262,73 0019879865
ny t' —(Ztﬁj
i=1 i=1
n II n n II
. — . . —
;‘ i t; ; i ;‘ i t; 5’50
v, = : -10():"7‘10027400:2,09%
n n Zw 262,73
i=1 l
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- if the , trajectory of the german boom”, for @ = Medical Devices
in Germany, shows the function @, =ab", aand b will be [3]:

Table 7. The ,,picture of board” for the values of @ variable, if the Medical
Devices in Germany emphasizes an exponential tendency

MEDICAL
DEVICES EXPONENTIAL TENDENCY
GERMANY
YEARS (l;;ﬂlt(:)ls Ig o, = ,
(@) lgo, 1 lgo, =lga+t,lgh wr,:ab‘ ‘wi_a)r,
2005 14,98 1,175511813 -7,053070880 1,202728307 15,94881083 0,97
2006 16,24 1,210586025 -6,052930125 1,224304885 16,76119138 0,52
2007 17,74 1,248953616 -4,995814462 1,245881481 17,61495269 0,12
2008 19,13 1,281714970 -3,845144910 1,267458077 18,51220185 0,62
2009 19,99 1,300812794 -2,601625588 1,289034673 19,45515401 0,53
2010 21,72 1,336859821 -1,336859821 1,310611272 20,44613726 1,27
2011 23,17 1,364926034 1,364926034 1,353764461 22,58210701 0,59
2012 24,10 1,382017043 2,764034085 1,375341057 23,73236707 0,37
2013 24,62 1,391288049 4,173864146 1,396917653 24,94121769 0,32
2014 25,44 1,405517107 5,622068428 1,418494249 26,21164329 0,77
2015 27,60 1,440909082 7,204545410 1,440070845 27,54678028 0,05
2016 28,00 1,447158031 8,682948188 1,461647441 28,94992487 0,95
TOTAL 262,73 15,98625439 3,926940505 7,08
z Ig o, Z t;
i=1 i=1
Yio, Yl YwoYi-Yikod
ool il Ot~ ~ A 15,98625439];?227 3,(?226940505 Sp——
noo nth—[Zt,.j
i=1 i=1 i=1
S S
i=1 i-1
no Yo,
i=1
Yt Dtlgo, nytlgo -y lgoy t
P = i ! Tt 1243926940505 —15,98625439 -0
PR == A B a O = 0,02157659
noo ny t’ —[Z t[j
i=1 i=1 i=1
24 2h
i=l1 i=1
n n n
@; — wtexp Zwi Z‘a)z a)zexp
= ' = = i 7,08
o = =l = 100 = = - 100 = ———-100 = 2,69%
n n 262,73
2.
i=1

v, =1,75% < v, =2,09% < v, =2,69%
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The development of the ,,cloud of points” is around of the linear
function @, =a+b-t,, for @ variable, where @ = Medical Devices in

German graph 2.

, in the time horizon 2005-2016, according to the

2010 2011 2012

CAL DEVICES IN GERMANY,

Graph 2. The linear function of the statistical data for the variable which describes
the evolution of the Medical Devices in Germany, in the period 2005-2016

5.3. The model of the ,trajectory of the boom” concerning the
Medical Technology in United States in the period 2008-2016

Table 8. The values which expresses the Medical Technologies from United States
and Germany in the time horizon 2008-2016

YEARS MEDICAL TECHNOLOGY MEDICAL TECHNOLOGY

UNITED STATES GERMANY

(millions $) (millions $)
&) (@)
2008 27,763 4,864
2009 23,487 4,320
2010 25,839 3,580
2011 25,460 3,516
2012 28,241 3,338
2013 28,531 3,553
2014 28,553 3,500
2015 30,574 3,565
2016 30,325 3,602
TOTAL 248,773 33,838

The soutce of the data: ,,Statistical Portal” United States of America
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- if the ,.trajectory of the american boom”, for ¢ = MedTech in
United States, describes the function &, =a+b-¢,, aand b will be [3]:

Table 9. The ,,picture of board” for the values of ¢ variable, if the Medical
Technology in United States presents a linear tendency

MEDICAL
TECHNOLOGY LINEAR TENDENCY
YEARS UNITED
STATES
(millions $) t, i 1, &, =a+b, E—&
&) '
2008 27,763 4 16 111,052 2407424444 2,789
2009 23,487 3 9 70,461 25,64104444 2,154
2010 25,839 2 4 51,678 26,30784444 0,469
2011 25,460 1 1 25,460 26,07464444 1,515
2012 28,241 0 0 0 27,64144444 0,600
2013 28,531 +1 1 28,531 2830824444 0,223
2014 28,553 +2 4 57,106 28,97504444 0,422
2015 30,574 +3 9 91,722 29,64184444 0,932
2016 30,325 +4 16 121,300 30,30864444 0,016
TOTAL 248,773 0 60 40,008 248,773 9,120
& 2
i=1 i=1
Zf’t’ Zt‘z DIDWED LI 248,773 - 60 — 40,008 -0
a="12 R EERE Rt 5o 02’ = 27,64144444
noo2 "ZI‘Z—[ZI‘]
i=1 i=1 i=1
YA
i=1 i=1
n in
i=1
DI NTA N WA W W
p =P LT 9,140,008 - 0-248,773
b= == 2= = 96007 75 _ 0,668
"B WA e {zz,}
i=l i=1 i=1
DD
i=1 i=1
n n n
I 1
Z é’ - éti in Z 5, _é‘:f, 9.120
v, = = = -100 =’:1m7-100 =—"".100 =3,67%
n n Z £ 248,773
i

- if the ,,trajectory of the american boom”, for ¢ = MedTech in

United States, shows the function &, =a+b-t, +ct}, aand b will be [3]:
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Table 10. The ,,picture of board” for the values of ¢ variable, if the Medical
Technology in United States presents a quadratic tendency

MEDICAL
TECHNO- PARABOLIC TENDENCY
YEARS LOGY
UNITED
SIATES ot |t | | 176, | Gi=arbbiredt | g -
(millions $) P
)
2008 27,763 -4 16 -64 256 444208 25,82361818 1,939
2009 23,487 -3 9 =27 81 211,383 25,85338789 2,366
2010 25,839 -2 4 -8 16 103,356 26,06516624 0,226
2011 25,460 -1 1 -1 1 25,460 26,45895325 0,999
2012 28,241 0 0 0 0 0 27,03474892 1,206
2013 28,531 +1 1 +1 1 28,531 27,79375325 0,737
2014 28,553 +2 4 +8 16 114,212 28,73476624 0,182
2015 30,574 +3 9 27 81 275,166 29,85418788 0,720
2016 30,325 +4 16 64 256 485,200 31,16281818 0,838
TOTAL 248,773 0 60 0 708 1686,516 248,773 9,213
;Y E =ty &
BT TR 908048 773 — 60 - 1686,516
a=l = mEm - = 27,03474892
n, (@ 9.708 — 60
nZti - ZI,.
i=1 i=1
n
Zét[ 40,008
b=l =0 = 0,6668
2 60
>
i=1
n 2 n 2 n
”’;ti '5"_;” ';é 9.1686,516 — 60 - 248,773
c=—1i 2= . =0,091004329
n, (& 9708 — 60
ny t' = >
i=1 i=1
n n n
17 1
Zéi _ét,- in Zé _é:t,- 9213
v, == = 11100 =100 = ———-100 = 3,70%
n n 248,773
24
i=1

- if the ,,trajectory of the american boom”, for ¢ = MedTech in

United States, presents the function &, = ab”, zand b will be [3]:
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Table 11. The ,,picture of board” for the values of £ variable, if the Medical

Technology in United States presents an exponential tendency

MEDICAL
TECHN- EXPONENTIAL TENDENCY
YEARS OLOGY
UNITED ! tle & ! - =ab" _
STATES g 8¢ g, S &<,
(millions $) =lga+tlgh
)
2008 27,763 1,443466393 -5,773865572 1,397950716 25,00061637 2,762
2009 23,487 1,370827548 -4,112482643 1,408502757 25,61549525 2,129
2010 25,839 1,412275702 -2,824551404 1,419054798 26,24549680 0,407
2011 25,460 1,405858399 -1,405858399 1,429606839 26,89099296 1,431
2012 28,241 1,450880071 0 1,440158880 27,55236480 2,689
2013 28,531 1,455316994 1,455316994 1,450710921 28,23000279 0,301
2014 28,553 1,455651745 2,911303491 1,461262962 28,92430697 0,371
2015 30,574 1,485352261 4,456056784 1,471815003 29,63568725 0,938
2016 30,325 1,481800810 5,927203238 1,482367044 30,36456361 0,040
TOTAL 248,773 12,96142992 0,633122489 11,068
Ses 3
i=1 i=1
Stlgé Yt? SlgEd =Y gE Y
lg a= i=1 i=1 — i=1 i=1 i=1 5 i=1
nooy nZt,z—[Zt,j
i=1 i=1 i=1
PRI
i=1 i=1
no Ylgé
i=1
D2 gE Y lgE =Y REY
lg b — i=1 i=1 - i=1 i=1 i=1
ooy nZt,z—{Zzi]
i=1 i=1 i=1
¢’
i=1 i=1
12,96142992 - 60 —0,633122489 -0
lga= 2 = 1,44015888
9-60-0
9.0,633122489 —12,96142992 -0
lgb= 2 ’2 =0,010552041
9.60-0
n n n
exp exp
§i _é:t,. in Z §i _é:t,- 11.068
Vep = = = -100 :’:‘mi-loo =————.100 =4,45%
n n 248,773
2.8

i=—m

v, =3,67% < v, =3,70% < v, =4,45%
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The development of the ,,cloud of points”, which represents the

b

values of the Medical Technology in United States, between 2008-2010, is
around of the linear function &, =a+b-¢,, according to the graph 3.

Graph 3. The linear trend of the statistical data for the vatiable which reflects the
evolution of the Medical Technology in United States, in the period 2008-2016

5.4. The model of the ,trajectory of the boom” concerning the
Medical Technology in Germany in the period 2008-2016

- if the ,trajectory of the german boom”, for @ = MedTech in
Germany, shows the function @, =a+b-¢,, aand b will be [3]:

Table 12. The ,,picture of board” for the values of , variable, if the MedTech in
Germany reflects a linear tendency

MEDICAL
TECHNOLOGY LINEAR TENDENCY

YEARS GERMANY
(millions $) t, t? 1,0, w, =a+bt, O -
(@) ‘ ’ I i
2008 4,864 -4 16 -19,456 4,255511110 0,608
2009 4,320 3 9 12,960 4131577777 0,188
2010 3,580 -2 4 -7,160 4,007644444 0,428
2011 3,516 1 1 3516 3,883711111 0,368
2012 3,338 0 0 0 3,759777778 0,422
2013 3,553 +1 1 3,553 3,635844445 0,083
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2014 3,500 +2 4 7,000 3,511911112 0,012
2015 3,565 +3 9 10,695 3,387977779 0,177
2016 3,602 +4 16 14,408 3,264044446 0,338
TOTAL 33,838 0 60 -7,436 33,838 2,624
2o 2
i=1 i=1
n "o, n o, n
w;t, t, )t —) ot )t
; ,Z:;’ ; ; ; Z‘ 33,838 -60 —(-7,436)-0
a= - = 5 = 9.60—0° =3,759777178
noo2 nZz,z—(Zz,)
=l i=1 i=1
DN
i=1 i=1
n Do,
i=1
t, it n) wt,—) t, ) o
; Z{ Z, ; ; 9-(-7,436)—-0-33,838
b= = = =-0,123933333

o ) 9-60-02
n th nzt,.z —(Zt{]
= i=1 i=1
IS,
i=1

n
I
Z“"i -
— i=1

v, =

n n
I
So| Yo

L1100 = 100 = 202

n n 33,838
Z @,
i=1

- if the ,trajectory of the german boom”, for @ = MedTech in
Germany, describes the function @, =a+b-t, + ct?, aand bwill be [3]:

-100 =7,76%

Table 13. The ,,picture of board” for the values of  variable, if the MedTech in
Germany reflects a quadratic tendency

MEDICAL
TECHNO- PARABOLIC TENDENCY
LOGY
YEARS GE.RMANY t t? £ t ) o, =a+b&, +c§2 ‘a) -
(millions $) ! ! ! i i i i i (A
(@)
2008 4,864 -4 16 -64 256 77,824 4,747127269 0,117
2009 4,320 -3 9 -27 81 38,880 4,254481816 0,066
2010 3,580 -2 4 -8 16 14,320 3,867182683 0,287
2011 3,516 -1 1 -1 1 3,516 3,585229870 0,069
2012 3,338 0 0 0 0 0 3,408623377 0,071
2013 3,553 +1 1 +1 1 3,553 3,337363204 0,216
2014 3,500 +2 4 +8 16 14,000 3,371449351 0,129
2015 3,565 +3 9 27 81 32,085 3,510881818 0,054
2016 3,602 +4 16 64 256 57,632 3,755660605 0,154
TOTAL 33,838 0 60 0 708 241,810 33,83799999 1,163
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n 4 n B n 5 n 2 ]
_ ;”' Zw ;Z" ;l" @ _ 708 33,838 — 60 - 241,810

. e — 3,408623377
Ak —(thj
i=1 i=1
> o,
=t 7436
b= l"rll = =-0,123933333
2t
i=1 l
ni:tf ‘o, —itf -Zn:wi
c= i i=1 ;:1 _ 9. 2419,817(())8— 6(;(;:2’)3,838 = 0,05267316
nyt' - (Z tfj
i=1 i=1
n I n n I
® - o, ® —w
ZI:‘ A= Z“ Co 1,163
v, = : 100 =100 = —> 2100 = 3,44%
n n za) 33,838
i=1 l

- if the ,,trajectory of the german boom”, for @ = MedTech in
Germany, presents the function @, = ab" | aand bwill be [3]:

Table 14. The ,,picture of board” for the values of @variable, if the MedTech in
Germany reflects an exponential tendency

©LUMEN - rroceedings

MEDICAL
TECHNO- EXPONENTIAL TENDENCY
LOGY
YEARS | GERMANY o, t g o, go, = o, =ab" ‘a)i -,
(millions $) ! ' i
(wl_) =lga+tlgh
2008 4,864 0,686993566 -2,747974265 | 0,781419489 6,045322707 1,181
2009 4,320 0,635483746 -1,906451240 0,610869096 4,081963302 0,238
2010 3,580 0,553883026 -1,107766053 | 0,597749835 3,960498335 0,380
2011 3,516 0,546048866 -0,546048866 | 0,584630574 3,842647740 0,327
2012 3,338 0,523486332 0 0,571511313 3,728303967 0,390
2013 3,553 0,550595207 0,550595207 0,584630574 3,842647740 0,290
2014 3,500 0,544068044 1,088136089 0,545272791 3,509722590 0,010
2015 3,565 0,552059534 1,656178603 0,532153530 3,405285507 0,160
2016 3,602 0,556543708 2,226174834 0,519034269 3,303956106 0,298
TOTAL 33,838 5,143601823 -0,787155691 3,274
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n n 5 n n
oYt —)tlgw >t
_glg ’; ! ; P8 ’; ' 5,143601823 -60 —(-0,787155691 )-0

. p )2 9-60-0°
ny t’ —(Zt,}
i=1 i=1

Iga =0,571511313

>t - >t
! Zl e Zlng; " 9.(-0,787155691 ) — 5143601823 -0
9.60—0°

n 5 n 2
ny't, ‘(Z’fj
i=1 i=1

Igb =-0,013119261

Z ®, — a):"" Za)l. Z‘a)l - a)tf"p 3.974
Vep = =l = 100 = ————— 100 == -100 =9,68%
n n < 33,838
o
i=1

v, =3,44% < v, =7,76% <v,, =9,68%

The ,,trajectory of the german boom” for @ factor, which represents
the Medical Technology in Germany, in the period 2008-2016, is a
parabolical function, according to the graph 4.

2010 2011 2012 2013 2014

IC TREND CONCERNING THE MEDICAL TECHNOLOGY IN GERMANY,

Graph 4 The quadratic function of the statistical data for the variable which
describes the evolution of the Medical Technology in Germany, in the time horizon
2008-2016
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5.5. The architecture of the comparative analysis through ,,t” test,
between United States and Germany, concerning the ,,boom” of the
Medical Devices, respectively Medical Technology, between 2005-
2016, respectively 2008-2016

Table 15. The values which present the algorithm for to apply ,,t” Test for the
Medical Devices in United States and Germany in the period 2005-2016

MEDICAL DEVICES MEDICAL DEVICES
YEARS UNITED STATES GERMANY —.2 —.
(billions $) (¢ (billions $) (s (& —¢) (0, — @)
2005 123,1 18,6 11707,24 92,16
2006 130,5 20,4 10160,64 60,84
2007 136,0 24,3 9082,09 15,21
2008 146,1 28,0 7259,04 0,04
2009 144,4 27,8 7551,61 0,16
2010 154,5 28,8 5898,24 0,36
2011 158,0 32,2 5372,89 16,00
2012 165,0 31,0 4395,69 7,84
2013 171,8 32,7 3540,25 20,25
2014 204,0 33,8 745,29 31,36
2015 443,0 30,6 44816,89 5,76
2016 799,0 30,4 322283,29 4,84
TOTAL 2775,4 338,6 432813,16 254,82
S o
5 — =l — 2775 ’4 — 231,28 ~ 231,3 billions Sb = i=1 — 338’6 — 28,17 ~ 28,2 billions b
n n, 12
Z(é _E)z Z(a)z _Z))z
. 432813 ,1 > 254,82
Sl2 =4 = 3281316 = 39346 ,65091 sj =&l = 54,8 = 23,16545455
n, —1 11 n, —1 11
2
s 39346 ,65091
e = o= 22T 1608505455
s 23,16545455
Fmb = F/i;/z;a = F11;11;0,01 =45
F. =1698,505455 > F\, = F,. ;. = Fiyo0 =45
\w—ff\ [28,2-231,3
t= = = 3,545837689
s> 2 39346 ,65091  23,16545455
1 2
— 4= +
n  n, 12 12
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1 1
/= 2 2 = 2 2 = 11
c N 1-¢ (16,53029667 ) N 1-(16,53029667 )
n -1 n,-1 11 11
Cs 1 198,3599025 1 ~
TS T 12 39346,65091 | 2316345455~ 16,53029667
n 12 12
tlab = tf;a = tl 1;0,01 = 3’106

Leate = 3,545837689 >1,, =1t,, =190 =3,106 = there is a
significant difference between the United States and Germany concerning
the Medical Devices

Table 16. The values which reflect the algorithm for to apply ,,t” Test for the
MedTech in United States and Germany in the period 2008-2016

MEDICAL MEDICAL
YEARS TECHNOLOGY TECHNOLOGY
UNITED STATES GERMANY .2 o2
(millions $) (millions $) (}/ i 7Y ) (51 - 5)
() ()
2008 27,763 4,864 0,014884 1,218816
2009 23,487 4,320 17,255716 0,313600
2010 25,839 3,580 3,247204 0,032400
2011 25,460 3,516 4,756761 0,059536
2012 28,241 3,338 0,360000 0,178084
2013 28,531 3,553 0,792100 0,042849
2014 28,553 3,500 0,831744 0,067600
2015 30,574 3,565 8,602489 0,038025
2016 30,325 3,602 7,203856 0,024964
TOTAL 248,773 33,838 43,064754 1,925946
D I _ 20 e ”
y=r =T a7 641 millions § §_ = _ 22,998 _ 3,760 millions §
n, n,

Z (5,' - 5‘) ?
- ~1,925946

PACETO
= i _ B3,064754 =5,38309425 52 =

2
S

=0,24074325

m -1 8 n, —1
2
cale = % = W =22,36031228
5 0,24074325
Flap= Ff} e T Fx;s;o,m =6,03

F.

cale

=22,36031228 > F,

tab —

Ey e = Fygoo = 6,03
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‘5—1‘ 3,760 — 27,641
L= = — 30,21046305
st 52 \/5,38309425 0,24074325
—+-= +
n, n, 9 9
1 1
/= 2 2~ 2 == 8
¢’ 1-c’ (1858125138 )" 1-(1858125138)
n -1 n,-1 8 8
5 1 2,320149618 1
T = —1,8581251
Cu s 8 9 ' 538300425 , 0.24074325 858125138
- + _“~
n, n, 9 9

L = tf;a =lgo01 = 3,355

Lo = 30,21046305 >1,, =1, =130y =3355= there is a

significant difference between the United States and Germany regarding the
Medical Technologies

6. Discussions

The tendencies of the values which express the distributions of the
Medical Devices in the United States, respectively in Germany, are
represented by a quadratic function, respectively a linear function, between
2005-2016.

The tendencies of the values which reflect the evolutions of the
Medical Technologies in the United States, respectively in Germany, are
represented by a linear function, respectively a quadratic function, between
2008-2016.

The “t” test reflects that, there is a significant difference between the
distributions of the values concerning the Medical Devices from the United
States and Germany, between 2005-2016. Also, the “t” test expresses that,
there is a significant difference between the evolutions of the values
regarding the Medical Technologies from the United States and Germany
between 2008-2016.
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7. Conclusions

The statistical analysis at international level, focused on two high
,»poles”, the United States, where there is the Medical Innovation Centre,
and Germany, where there is the Medical Technology Centre, reflects
through the ,,t” test, the existence of the significant differences between
these countries, concerning the ,,boom” of the Medical Devices and Medical
Technologies. These two ,World MedTech Powers” drive in the
,lnternational Medical Galaxy”, Germany, where there is the maximum of
quality regarding the Medical Devices and the United States, where there is
the maximum of concentration of the Medical Innovation and the maximum
of weight regarding the Health percentage from the Gross Domestic
Product and as effect, the maximum of Health Expenditures from wotld, in
the favour of the rise concerning the Life Expectancy for the american
nation.
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