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Abstract 

In this study, we consider and estimate the most accurate association model of the Categorical 

Data Analysis (CDAS) for the total intramural research and development (R&D) expenditure 

(GERD) by sectors of performance in 21 countries of the EU. The data used in this study are 

obtained from Eurostat statistical surveys which are regularly conducted at national level covering 

R & D performing entities in the private and public sectors estimated on actual base year from 

2000-2010. Since the main focus is to have a better understanding of the total intramural research 

and development (R&D) expenditures within the 21 countries of the European Union (EU) 

according to the sector of performance and the source of funds, the Analysis of Association table 

(ANOAS) is given in order to ascertain the percentage of the data which is covered by each 

model. We estimate the association model to find the model that has the best fit but none proved 

accepted. Therefore, we proceeded to the multivariate model to find the model with the best fit 

and in conclusion we find out that the multivariate Row-Column Effects Association Model (RC) 

of the (M = 7) has the best fit among all. 

 

Keywords: Association models, Log-linear & Log - nonlinear models, R&D, Gross domestic 

expenditure (% share of GDP), EU21 

 

 
 

1. Introduction 
   

Research and development (R&D ) expenditures are the main aggregate used for international 

comparisons for gross domestic expenditure on (GERD). GERD data and their components are 

compiled on the basis of the OECD methodology. It is a creative work that are performed within a 

statistical unit or sector of the economy and undertaken on a systematic basis in order to increase 

the stock of knowledge, including knowledge of man, culture and society, and the use of this stock 

of knowledge to devise new applications. One of the most importantl goals of the EU during the 

last decade has been to encouraging and increase the levels of investment in order to provide an 

http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Glossary:Research_and_development_(R_%26_D)
http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Glossary:Research_and_development_(R_%26_D)
http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Glossary:European_Union_(EU)
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incentive to the EU’s competitiveness. The Lisbon strategy set the EU an objective of devoting 

3 % of its gross domestic product (GDP) to research and development activities. Following close 

cooperation with the EU Member States, statistics on science, technology and innovation are 

based on the European Parliament and of the Council concerning the production and development 

of Community statistics on science and technology. The Decision was implemented by the 

European Commission Regulation in 2004  

The total research and  development (GERD) is divided into four sectors of performance: 

These four sectors are the business enterprise sector, the government sector, the higher education 

sector, and the private non-profit sector. GERD is often reported in relative terms as a percentage 

of GDP, to denote the R&D intensity of an economy. Regional R&D intensity is defined as total 

intramural expenditures regardless of the source of funds performed in the region in a given year, 

and are usually expressed in relation to GDP or in relation to population (Fairbanks & Michael, 

2005). 

 

1.3. Data Processing and the results 

We start by imputing and processing of our observations (data), which are the total intramural 

R&D expenditure (GERD) by sectors of performance in 21 countries of the EU for the period of 

2001-2010. 

 

 Table 1. Data showing  the total intramural R&D expenditure (GERD) by sectors of performance 

unit mio_eur Millions of euro from 2001-2010 

 
 

http://epp.eurostat.ec.europa.eu/statistics_explained/images/2/2a/Gross_domestic_expenditure_on_R&D,_2000-2010_(%25_share_of_GDP).png
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Among the EU Member States, the highest R&D intensities in 2010 were recorded in Finland 

(3.87 %), Sweden (3.42 %) and Denmark (3.06 %). There were eight Member States that reported 

R&D expenditure accounting for less than 1 % of their GDP in 2010; Greece also had a ratio of 

less than 1 % although its latest available data was for 2007. The Member States with the lowest 

R&D intensity were generally found in the Southern and Eastern Europe (OECD, 2010). 

 

With the help of the Categorical Data Analysis program (CDAS), we were able to ascertain the 

results below. 

 

Table 2. Results of the models 

Models Likelihood Υ
2
 

 

Likelihood G
2 

Degrees of 

Freedom 

Index of 

Dissimilariy 

 Maximum 

Deviation 

Ο 263487.28526 283368.44412       140 0.32982 0.00000000 

U 249478.11005 272362.14566 139 0.33127 0.00073327 

R 663953516.13756 157974.15344 120 0.21894 0.15704920 

C 242391.18767          236482.08352 133 0.26583      0.00090376      

R+C 206225025.37529     141006.84843 114 0.16981 0.18858330 

RC 15255981094604 76134.98670 114 0.11738  0.51932580 

 

 

2. Association Models 

      We consider six of the most commonly used association models. These are:  

a. The model of Independence or the null association models which holds that there is no    

    relationship between the variables which are also symbolized by (O). The log-linear model     

    is: Log (Fij) = ι+ιΑ(i)+ιΒ(j) , where log denotes the natural logarithm, Fij the expected   

    frequencies under the independence model, ιΑ(i) are the rows main effect and  ιΒ(j) are the   

    columns main effect (Eliason & Clogg 1990). 

                b. The Uniform association model, which is symbolized as (U) in log-linear form is: 

log(Fij)=ι+ιΑ(i)+ ιΒ(j)+θρiyj , where θ ηs a single parameter for interaction and ρi ,yj are the scores 

for the row and column variables (i =1,…,I,  j =1,…,J) respectively. (Diewert, 1976). 

                c. The row effects model (R) where linear-by-linear interaction holds give log (Fij) = 

ι+ιΑ(i)+ιΒ(j)+θκIyj  (Goodman, 1979), where yj are fixed scores for the column variable (j = 1,…, 

J) and κI  are unknown scores for the row variable (i =1,…,I).  

                d. The column effects model (C) is the same as the R model with a change in subscripts: Log(Fij) = 

ι+ιΑ(i)+ιΒ(j)+θλjxI , where xI are fixed scores for the row variable (i =1,…,I) and λj  are unknown 

scores for the column variable (j =1,…,J), (Diewert, 1995).  

      e. The model that allows both row and column effects in additive form is called the R+C model,  

              (Goodman, 1979). The log-frequency version of the above model is: log(Fij) = ι+ιΑ(i)+  

http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Glossary:R_%26_D_intensity
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 denote to variables (dummy variables) for the row and column levels, respectively.  

f. The model, instead of additive row and column effects on the local odds ratios has  

    multiplicative effects called the RC model or model II, (Goodman, 1981b). The log-  

    multiplicative model is: log (Fij) = ι+ιΑ(i)+ιΒ(j)+θκIλj, where the row score parameters κI and   

   column score parameters λj are not known, but those estimated from the data. 

 

 We aim at finding out the model (out of the six) that best fit from the other models which we are 

examining, i.e., the total intramural research and development (R&D) expenditures within the 21 

countries of the EU for the period of  2000-2010. For this reason, first we are going to examine 

the Index of Dissimilarity (L2), which shows that, the lesser the number, the more our model will 

give the best fit to match the total intramural research and development (R&D) expenditures 

within the 21 countries of the European Union (EU)  for the period of 2000-2010 in each country 

compared with other models under consideration.  

  We analyze the six association models describe above, with the help of the CDAS 

Statiatical Programme [1]. We used the Pearson chi-squared (X
2
) statistic, the likelihood-ratio chi-

square(G
2
) statistic, the index of dissimilarity  

 

                      
j

ijij
i

2nFnfD    where:  

fij the observed frequencies and  

ijF  the expected frequencies (under the model)  

Additionally, we have the following results: 

 

Table 3. Index of Dissimilarity 

Model  Index Of Dissimilarity(D) 

1, Null Association-Independence Model (O) 0.32982 

2. Uniform Association Model (U) 0.33127 

3. Row-Effects Association Model (R)  0.21894 

4. Column-Effects Association Model (C) 0.26583      

5. Row+Column Effects Association Model (R+C) 0.16981 

6. Row Column Effects Association Model (RC) 0.11738 
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At first sight it seems that the Row Column Effects of the Association Model (RC) adjusted better 

to the percentage of unemployment in the 27 countries of the EU for the years under study, as it is 

the one that has the lowest index of dissimilarity with D = 0 .11738. 

       Since we have models with similar lower ratio, we justify the model which gives the bestfit to 

match both countries and years by calculating the Index BIC (Bayes information criterion) is 

being used to give the best solution. The formula for this calculation is: 

   

BIC = G
2
 – (d.f.) log (n) 

Symbols: n = the size of the sample (351074.4000) 

Log (n) = Log (351074.4000) = 12.76875 

d.f. = degrees of freedom of the models 

G
2 
= the likelihood-ratio chi-square statistics 

 

        When comparing a number of models, then the model with the smallest value of BIC is the 

best. So we choose the models, those whose INDEX OF DISSIMILARITY are similar and the 

lowest out of the six models. More precisely, the 3rd, 5th and 6th models. 

  

3
ν
 Model: BIC = G

2
 – (d.f.) Log (n) =157974.15344 – (120 *12.76875) = 156441.75 

5
ν
 Model: BIC = G

2
 – (d.f.) Log(n) = 141006.84843 – (114 * 12.76875) = 139551.21093 

6
ν
 Model: BIC = G

2
 – (d.f.) Log(n) = 76134.98670 – (114 * 12.76875) =    74679.3492 

 

As we can see from the above calculations, the best model still remains the 6th - the Row Column 

- effects of the Association Model (RC) 

 

2.1. Analysis of the association models 

In continuation, we check the acceptability or satisfactory fit of each model.  We used the Pearson 

chi-squared (X
2
) statistic, the likelihood-ratio chi-square (G

2
) statistic and the index of 

dissimilarity. In the case of the X
2
 distribution, the Statgraph programme will be of good help. 

Initially, we observe that the likelihood-ratio chi-square statistic for the Independence model (O) 

is G
2 
= 283368.44412  with 140 d.f. (the 95th percentile of the reference chi-square distribution is 

168.853). It has unacceptable fit and therefore, we reject it. 

           The Uniform association model is G
2 
= 272362.14566 with 139 d.f. (the 95th percentile of 

the reference chi-square distribution is 167.75). As it could be noticed both statistics are not 

accepted and does not have a satisfactory fit.        

The statistic G
2 
for the Row model (R) is reduced dramatically for 157974.15344 with 120 

d.f. (The 95th percentile of the reference chi-square distribution is 146.82). The R model likewise 

is not accepted.   
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The Column model (C) has G
2 

= 236482.08352 with 133 d.f. (the 95th percentile of the 

reference chi-square distribution is 161.125) shows even the worst fit. 

The statistic of the model R+C, that takes into account the effects for both Countries and 

Years in additive form, is G
2 

= 141006.84843 with114 d.f. (the 95th percentile of the chi-square 

distribution is 140.143) has equally unacceptable fit.  

Finally, the model RC, that is log multiplicative but not log-linear, the G
2 

Statistics is 

76134.98670 with 114 d.f.(the 95th percentile of the reference chi-square distribution is 140.143, 

the same as the previous model because they have the same d.f, but the model of multiplicative 

association effects for both Countries and Years are seen to remain unacceptable. However, we 

have to realise and in which degree or level of effects it has on each model. In order to verify this 

we will have to construct the Analysis of association (ANOAS) table. 

 

3.  Creation of an Association Table (ANOAS) 

 

The ANOAS table was given by Goodman (1981a). In this table the chi-squared are partitioned as 

sums of square in a two-factor analysis of variance using the likelihood. The ANOAS table 

partitions the X
2
 so that it could be used as 2 factors analysis of variance using the percent of the 

G
2
 (O) statistic for the basic (zero) independence model which measures the total deviation of the 

variables. In other words, we can find the percentage of baseline chi-squared Υ
2
 distribution, 

which have effects on each of our models on the phenomenon being studied. 

 

Table 4.  

Models  Likelihood-G
2
 Degrees of Freedom Index of Dissimilarity 

Ο 283368.44412 140 0.32982 

U 272362.14566 139 0.33127 

R 157974.15344 120 0.21894 

C 236482.08352 133 0.26583 

R+C 141006.84843 114 0.16981 

RC 76134.98670 114 0.11738 

 

 

The analysis of association table has the following differences of our models: O-U is the total 

effects model, U-R are the row effects model, R-RC are the column effects model that gives the 

effect of row, while RC are the residuals of the models. 
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Table 5. ΑΝΟΑS  

      Effects         Models used          G
2                    

       D.F              Percentage 

   1. General            O-U            11006.2985               1                    3.88% 

   2. Rows               U-R            114387.9922            19                  40.37% 

   3. Columns          R-RC          81839.16674              6                  28.89 % 

   4. Residual           RC             76134.98670          114                   26.86% 

       Total                O             283371.24813          140              ≈ 100.00% 

 

 

As shown from the above ANOAS table of the general model, the uniform effects are very weak 

because the U model accounts for almost 4% of the baseline chi-squared value. The  columns 

effects model covers a reasonable percentage of over 40% of the baseline chi-squared Υ
2
 

distribution value. The row effects model are very weak because the R model accounts for roughly 

29% of the baseline chi-squared value. Finally, the residual model RC covers only 27%.  

We see therefore that on the rate of 27%, the variation which is attributed to the non-

independence has been measured from the model of RC. This rate is quite satisfactory and we can 

say that the correlation on the total intramural R&D expenditure (GERD) by sectors of 

performance in 21 countries (Belgium, Czech Republic, Denmark, Germany, Estonia, Ireland, 

Greece, Spain, France, Italy, Cyprus, Latvia, Lithuania, Hungary, Netherlands, Poland, Portugal, 

Slovenia, Slovakia, Finland, and United Kingdom,) as seen from the data taken from the Eurostat, 

depended slightly positive on both the countries and of the years (2001-2010). 

Again, we can also say that percentage (283368.44 –76134.986 ) / 283368.44 = 73% of the 

data explained by the row-column effects model (on the local odds ratios in a multiplicative way), 

giving it a satisfactory fit. 

Moreover, because the best model (RC) under our study show bad fit (rejected), we 

supposedly proceeded to examining the multivariate models in order to find a solution to the 

problemn. 

 

4. The multivariate models 

In the RC (M) association model, M represents the dimension fit to be, which is utilized by the 

PROGRAM RCDIM. As shown below the multivariate model RC (M=7) is the acceptable model 

with the best fit (Haritou & Nwaubani, 2009). 

 

 

The results are as follows: 
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Table 6.  Multivariate model  

Model RC(3) RC(5) RC(6) RC(7) 

Χ
2
 46000131943732.02 74864.38177 604.22194 0.16508 

G
2
 11745.01935     974.70482 293.27414    -4.92255 

d.f.               68           30   14 0 

D           0.02923      0.00444     0.00116 0.00001 

 

Model RC (3) multivariate row, column, Μ=3 

Model RC (5) multivariate row, column, Μ=5 

Model RC (6) multivariate row, column, Μ=6  

Model RC (7) multivariate row, column, Μ=7 

  .      

5. Analysis of the multivariate models 

The multivariate row column model RC(7) with M=7, has likelihood-ratio chi-square statistic G
2
 -

4.92255 with 0 degrees of freedom (d.f.). Moreover, the 95th percentile of the reference chi-

square distribution is 0.0000 . We also observe that model M=7 covers {(283371.24813– 0.16508) 

/283371.24813} = 100% of the total data.  

Because the model with the smaller M, if it is satisfactory gives the better explanation of 

effects between the rows and columns, we will prefer model M=7 that has a perfect fit.  

 

6. Estimation of the multivariate model 

        The expected frequencies under the independent and row columns effects models RC(Μ=7)  

for the total number for the total intramural R&D expenditure (GERD) by sectors of performance 

in 21 countries of the EU of are given below:  Note: The row columns effects model (on the 

multivariate model) seems to give better fit, particularly at the end of nominal scale.  

 

 

   Years            Countries          Data             Prices of                   Prices of the  

                         the Model (0)           Model RC(Μ=7)                                                                                      

      1 1 3014.0000            4282.7070 3014.0278 

      2 1 409.4000 1093.1649 409.3995 

      3 1 2052.7000 3990.9463 2052.7231 

      4 1 30129.6000 7258.3310 30129.4755 

      5 1 5.6000               37.7629  5.6000                

      6 1 699.2000             355.7020 699.2016               

7 1 220.8000             155.4464 220.8143               

8 1 2445.4000            3985.6915 2445.3872                

9 1 17519.5000           19215.3817 17519.4664                
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10 1 5511.9000            1327.9587 5511.9708               

11 1 2.6000               11.1306 2.6009               

12 1 5.1000               25.0558 5.0986                

13 1 0.0000                34.8250 0.0156               

14 1 109.7000             376.7211 109.7005               

15 1 3693.9000            890.1625 3693.9618               

16 1 424.1000             522.6612 424.1463               

17 1 156.2000             379.7785 156.2225               

18 1 134.4000             376.1240 134.3999                

19 1 102.4000             133.7107 102.4086               

20 1 2238.9000            4480.9800 2238.9189               

21 1 14980.5000           34921.6581 14980.4963                

 

Immediately, it is seen how much it fit better the values of the model RC (M=7) to the data. 

 

 

7. Logarithm of the row effects model (ROW TAU-S) 

The logarithm of the row columns effects (M=7) from the Row TAU-S of ther RCDIM  are as 

follows: 

Belgium:
1

^

 = Log(1.300138) = 0.2625           Czech Republic:

^

2 = Log(2.023631) = 0.7049     

Denmark:

^

3  = Log(1.946169) = 0.6659       Germany:

^

4 = Log(0.156678) = -1.8536 

Estonia: 
5

^

 = -Log(1.526799)= -0.4232            Ireland: 
6

^

 = -Log(2.597227) = -0.9544  

Greece: 
7

^

 = -Log(2.987613) = -1.0945             Spain: 
8

^

 = Log(1.317316) = 0.2756 

France:
9

^

 = Log (2.184811) = 0.7815               Italy: 
10

^

 = -Log(1.536173) = -0.4293 

Cyprus:
11

^

 = -Log(3.423924) = -1.2308           Latvia: 

^

12 = -Log (2.611007) =  -0.9597 

Lithuania: 

^

13 =  - Log(2.358227) = -0.8579    Hungary: 

^

14 = Log(0.221687 ) = - 1.5065  

Netherlands:

^

15 = -Log(1.910374) =  -0.6473   Poland: 

^

16 = - Log (0.90876) = 0.0957 

Portugal:

^

17 = -Log(1.124888) = -0.1177          Slovenia: 

^

18 = Log(0.973098) = -0.0273 
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Slovakia: 

^

19 = -Log(1.408758) = 0.3427          Finland : 

^

20 = Log(2.050413) = 0.7180 

United Kingdom: 

^

21 =  Log(5.521336 ) = -2.25560  

 

 

8. Comparison of the the total intramural R&D expenditure by sectors of performance in 

some EU countries 

For example, if we want to compare Greece with Cyprus we observe that  
7

^

 -
11

^

 = 

0.1363, exp(0.1363) =1.1460 . This means that Cyprus has 1.1460 intramural research and 

development expenditure graeter than Greece. 

In the case of the Mediterranean countries, Italy and Spain, we find out that 
10

^

 -
8

^

 = -

0.7049, exp - (0.7049) = 0.4941. it shows that Italy has 0.4941 lesser than Spain on the total 

intramural research and development expenditure. 

Moving towards the north we observe that the difference of the total  intramural 

expenditure on research and development performance between Poland and Slovenia 

^

16 -

^

18 = 

0.123, exp(0.123) = 1.1309, this means that Slovenia has 1.1309 greater expenditure in research 

and development performance than Poland.  

Even among the advanced European countries there are variations in the number. More 

specifically between Germany and France 

^

4 -
9

^

  = -2.6351,exp -(2.6351) = 0.0717, here we 

observe that Germany has 0.0717 lesser than France on the total intramural research and 

development expenditure. 

Additionally, the difference between Germany the United Kingdom 

^

4 - 

^

21 = -3.5622, 

exp  -(3.5622) = 0.0284 which shows that Germany has  0.0284 fewer intramural research and 

development expenditure than the United Kingdom.  

Finally, comparing the total spending in business performance between the Scandinavian 

countries of Finland and Denmark, we see that 

^

20 -

^

3 = 0.0521, exp(0.0521) = 1.0535, it 

means that Finland has 1.0535 greater than Denmark on the total intramural research and 

development expenditure. 
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Summary 

Generally, we could see that the multivariate model RC (M=7) gives the best fit among all. 

However, to be more precise, the total intramural expenditure on research and development in 

the21 EU countries iwas influenced by several factors. These could be as a result of: 

 government spending on research and development 

 the standard of living of each country 

 various other factors which are difficult to be identified or determined. 

Moreover, we can easily see from the above data showing the total number of trips by main mode 

of transport used in 13 EU that over the years the rate of tourism increased due to improved 

economic conditions  

 

In order to realise the degree of association which exists between the total intramural expenditure 

on research and development unemployment in the21 EU countries in these subsequent years, we 

use ζ (Theta) in order to calculate the indicator of innate association – i.e. θ (phi).  

Θ = 1.00963 

The parameter of interaction is θ = Logζ = Log (1.00963) = 0.009584   

And θ ½ = √0.009584 = 0.097897906 and  θ
1/2

 =  √0.009584 = 0.097897906  

       Therefore, we conclude that there is slightly a positive association between the total 

intramural expenditure on research and development in the21 EU countries and the years. 

 

9. Conclusions 

Statistical findings 

Gross domestic expenditure on R&D (GERD) stood at EUR 245 673 million in the EU-21 in 2010 

at current prices, (3.8 % increase in the previous year), and 43.5 % higher in the last ten years. In 

2008 the level of expenditure on R&D in the EU-21 was 88.5 %, although slightly more than 

double the level of expenditure in Japan and China.  

In order to make figures more comparable, General Expenditure on Research and 

Development (GERD) is often expressed relative to GDP or in relation to population. The ratio of 

GERD to GDP, one of five key Europe 2020 strategy indicators, increased marginally in the EU-

27 during the period up to 2002 reaching a high of 1.88 %, before declining modestly through to 

2005 (1.83 %), and climbing again to 2.01 % by 2009. There was a small decline in 2010 when 

the ratio fell to 2.00 %. The decrease despite the higher absolute level of R & D expenditure was 

due to the partial recovery from the financial and economic crisis, as GDP increased at a slightly 

faster pace than GERD in 2010.  

The differences in the relative importance of R&D expenditure between countries are 

often explained by referring to levels of expenditure within the business enterprise sector. An 

evaluation of the data for the EU Member States shows that those countries with relatively high 

http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Glossary:Gross_domestic_expenditure_on_R_%26_D_(GERD)
http://epp.eurostat.ec.europa.eu/statistics_explained/index.php/Glossary:EU-27
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shares of business enterprise expenditure on R&D namely: Finland, Sweden, Denmark, Austria 

and Germany also reported relatively high levels of total GERD. Apart from Germany, these 

countries also tended to feature near the top-end of the ranking of expenditure by the higher 

education sector, where the Netherlands also had a relatively high share of R&D expenditure. 

Government R&D expenditure relative to GDP was highest in Germany, Slovenia, France and 

Finland.  

Analytically, R & D expenditure by source of funds shows that more than half (54.1 %) of 

the total expenditure in 2009 within the EU-21 was funded by business enterprises, while just over 

one third (34.9 %) was funded by government, and a further 8.4 % from abroad (foreign funds). In 

2008, business funded R&D accounted for 78.2 % of total R&D expenditure in Japan and 67.3 % 

in the United States (both). By contrast, a majority of the gross expenditure on R&D made in 

Cyprus, Bulgaria, Poland, Romania, Slovakia and Lithuania in 2010 was funded by the 

government sector. There were also remarkable differences in the source of R&D funding from 

abroad, with relatively high shares in excess of 15 % of total GERD in 2009 within Latvia, 

Lithuania, Malta, Austria, the United Kingdom and Ireland.  
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Περίληψη  

ηελ έξεπλα απηή ρξεζηκνπνηνύκε όια ηα γλωζηά κνληέια ζπζρέηηζεο ηεο Αλάιπζεο 

Γηαηεηαγκέλωλ Γεδνκέλωλ θαη εμεηάδνπκε ην ζύλνιν ηωλ εγρώξηωλ δαπαλώλ  R&D (GERD) αλά 

ηνκέα εθηέιεζεο ζε 21 ρώξεο ηεο Δπξωπαϊθήο Έλωζεο. Σα δεδνκέλα πνπ ρξεζηκνπνηήζεθαλ 

ζηελ παξνύζα έξεπλα ζε εηήζηα βάζε πξνέξρνληαη από ζηαηηζηηθέο έξεπλεο ηνπ Eurostat πνπ 

δηεμάγνληαη ηαθηηθά ζε εζληθό επίπεδν θαη αθνξνύλ ηα έμνδα ζηελ έξεπλα θαη αλάπηπμε ζηνλ 

ηδηωηηθό θαη ηνλ δεκόζην ηνκέα, ππνινγηζκέλα αλά έηνο γηα ηα έηε 2000 – 2010. Γεδνκέλνπ όηη ν 

θύξηνο ζηόρνο είλαη λα έρνπκε κηα θαιύηεξε θαηαλόεζε ηνπ ζπλόινπ ηωλ εγρώξηωλ δαπαλώλ  

ζηελ έξεπλα θαη αλάπηπμε (R&D)  εληόο ηωλ 21 ρωξώλ ηεο Δπξωπαϊθήο Έλωζεο (ΔΔ), αλάινγα 

κε ηνλ ηνκέα εθηέιεζεο θαη ηελ πξνέιεπζε ηωλ θεθαιαίωλ, ε αλάιπζε ηνπ πίλαθαο ζπζρέηηζεο 

(ANOAS) δίλεηαη πξνθεηκέλνπ λα εμαθξηβωζεί ην πνζνζηό ηωλ δεδνκέλωλ πνπ θαιύπηνληαη από 

θάζε κνληέιν. θάλνπκε ηελ εθηίκεζή θαη ηέινο δηαπηζηώλνπκε από ηα ζπκπεξάζκαηα καο όηη 

θαλέλα από ηα έμη κνληέια δελ πξνζαξκόδεηαη. Πξνρωξήζακε κε ην πνιπκεηαβιεηό κνληέιν γηα 

λα βξνύκε ην κνληέιν κε ηελ θαιύηεξε πξνζαξκνγή θαη ωο εθ ηνύηνπ ην πνιπκεηαβιεηό κνληέιν 

επίδξαζεο ηωλ ζηειώλ RC (Μ = 7) έρεη ηελ θαιύηεξε πξνζαξκνγή κεηαμύ όιωλ. 

 

Λέξεις κλειδιά: Μνληέια πζρέηηζεο, Λνγαξηζκνγξακκηθά θαη κε Λνγαξηζκνγξακκηθά  

Μνληέια, ΑΔΠ, έξεπλα θαη αλάπηπμε, Αθαζάξηζηεο εγρώξηεο δαπάλεο (ζε πνζνζηό % ηνπ ΑΔΠ), 

21 ρώξεο ηεο ΔΔ. 


