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Abstract  This paper intends to explore the economic 
factors which stimulate the demand for insurance products 
in Albania due to the fact that insurance industry has a 
significant effect on the economic development of a 
country. Albania is a developing country and insurance 
market has progressed moderately. Considering density 
insurance as a proxy of life and non-life insurance market 
development, the authors have examined the economic 
determinants of the Albanian insurance market during the 
period of 2009-2020 based on quarterly data. The analysis 
is performed using Vector Error Correction Model 
designing separate models for each of the insurance 
segments: life and non-life ones. Among several economic 
variables, this paper examines the effect of GDP, inflation, 
real interest rate and unemployment. According to the 
empirical results, GDP per capita has the most significant 
impact while unemployment is found to be insignificant in 
respect to life and non-life insurance density. The results 
are mostly in accordance with the empirical research work, 
and they are valuable to both academics and experts in 
insurance industry. The paper contributes to the existing 
international literature, especially to the literature related to 
developing countries, being the first one investigating the 
influence of a set of economic factors on life and non-life 
insurance industry in Albania. On the other hand, the 
results of the paper suggest that insurance companies 
monitor should evaluate these factors in order to increase 
should improve insurance service available to the public.  

Keywords  Life Insurance, Non-Life Insurance, 

Insurance Density, Economic Factors, Albania, VECM 

1. Introduction
The role of financial institutions in the economic 

development of a country has attracted the attention of 
many researchers who emphasize that financial 
institutions promote savings and improve the efficiency of 
capital distribution by directly affecting economic growth 
rate [40,41,69]. The researches in the field of financial 
intermediation confirm the role of insurance sector in the 
economic development by promoting financial stability, 
managing risk more efficiently, promoting employment, 
facilitating trade, and encouraging loss mitigation. 
[25,27,38,53,54,65,68]. Outreville [53,54] focused on 
developing countries emphasizing the importance of 
property-liability insurance and life insurance in the 
economic growth and development of these countries.  

The insurance market in Albania is characterized by 
significant changes caused from both political changes 
and rates variations of economic growth. In contrast with 
developed countries, the life and non-life insurance sector 
in Albania is still underdeveloped, and significantly below 
the average of the European Union (EU) member states. 
On average, in 2019 an EU citizen spent USD 1,300 for 
the life insurance sector and USD 1,074 for the products 
of the non-life insurance sector [66]. In 2019, an Albanian 
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citizen spent on average USD 56 (the authors’ calculation) 
on insurance products, and only seven percent [1] out of 
this amount was spent on life insurance products. On the 
contrary, in developed countries [66], life insurance 
activity generates more than half of the total gross written 
premiums. However, in terms of the growth rate of 
premiums, the progress of the Albanian insurance market 
is obvious (as described in the next section). Under the 
conditions when Albania is getting prepared to join EU, it 
is undergoing major reforms that will reduce financial and 
political risks, thus affecting economic growth, which will 
also be reflected in the financial intermediation sector 
provided by insurance companies.  

The aim of this research is to identify the most 
important economic factors which determine the variance 
of the demand for life and non-life insurance in Albania 
using insurance density for life and non-life insurance as 
proxies of insurance demand. GDP, inflation, real interest 
rate and unemployment are the factors which have been 
addressed in the paper. The life and non-life insurance 
markets in Albania are in the early stages of insurance 
penetration and to that extent, this study offers insights on 
the factors influencing insurance demand in Albania. 

Abundant international researches provide information 
about the determinants of the demand for insurance in the 
world. However, the studies conducted about emerging 
countries are still few and there are still paths that must be 
explored. Firstly, this study presents some information on 
the evolution of both life and non-life insurance sectors 
providing a comparison within the two sectors. Few 
studies exist on non-life and life insurance and are mainly 
focused on OECD countries [11,16], or emerging ones [19] 
but there are even fewer in Western Balkan countries. 
Secondly, this research contributes to the existing 
international literature and mainly that of developing 
countries with a focus on Albania, one of the Western 
Balkan countries. Furthermore, the results of this study 
will help both domestic insurance companies and 
international ones that are interested in expanding their 
activity in Albania as well as policy makers in identifying 
economic factors that promote or hinder the development 
of life and non-life insurance market in Albania.  

In the second section, it is given an overview of the 
insurance industry in Albania. The third section outlines a 
literature review regarding the determinants of life and 
non-life insurance that have been tested in the existing 
empirical studies. Section four presents the data sources, 
methodology and empirical results. The final section 
focuses on the discussion, concluding remarks and 
suggestions for future work. 

2. Evolution of Albanian Insurance 
Market 

The first insurance companies in Albania date in the 

beginning of the twentieth century – almost six centuries 
later than the first marine insurance contract written in 
Genova [55]. Insurance activity was performed by 
branches of foreign insurance underwriters mainly from 
Italy, but also from England (Lloyd) and France as well. 
They operated in health and life insurance activity, 
transport and property insurance etc. After the Second 
World War, the insurance sector, as all the sectors in a 
state-planned economy, was part of the state 
administration. In 1948 the State Insurance Institute was 
established in order to provide the state insurance of 
property. In 1949 the Directorate of Saving Desk was 
established aiming at collecting savings from population. 
In 1953 the State Insurance Institute and the Directorate of 
the Saving Desk were merged into a sole institution called 
the Savings and Insurance Desk Institute. This integration 
was a nonorganic union due to its specific functions. 
During the communist period, the insurance market did 
not progress well. Compulsory insurance dominated and 
the types of voluntary insurance were scarce. The 
compulsory insurance for the state property was operated 
by the decision of the Council of Ministers, while the 
insurance of private property was accomplished on the 
basis of the law. All the voluntary insurances were 
approved by the Ministry of Finance. Thus, the insurance 
products were provided and supervised only by the state. 
The Albanian insurance market as in all the Eastern 
Europe Countries (ECC) was a state monopoly until the 
end of the 1990s. But, unlike them, Albania was the last 
country among the EEC where the state lost its monopoly 
position.  

In 1991 the Savings and Insurance Desk Institute got 
dissolved in two separate entities: The Savings Bank and 
the Insurance Company (INSIG). INSIG was the only 
insurance company which operated in Albania until 1999 
when the two first private insurance companies were 
established. So, the state lost its monopoly in the 
insurance sector while in the bank sector it had lost its 
monopoly since 1993. Two other insurance companies 
were licensed and four others in 2004: one of them was a 
life insurance company which led to the end of the state 
monopoly on the life insurance activity as well. From 
1999 to 2004 the insurance market in Albania progressed 
moderately. The premium per capita in 1999 and 2004 
was respectively USD 4.2 and USD 13.16. The gross 
written premium to GDP ratio in 1999 and 2004 was 
respectively 0.38% and 0.53%.  

In 2004, referring to the changes, the Albanian 
economy was going through in general, and insurance 
market in particular, the Albanian Parliament approved 
two laws: the Law no. 9267 dated 29/07/2004 “On the 
activity of insurance and reinsurance and intermediation 
on insurance and reinsurance”, and the Law no. 9268 
Dated 29/07/2004 “On the organization and functioning of 
the Insurance Supervisory Authority” (changed in 2014 
with Law no. 52). For the first time since then, the 
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Albanian insurance market has been regulated by laws 
designed in line with EU directives and basic principles of 
the International Association of Insurance Supervisors 
(IAIS) which would make possible the stabilization and 
further development of the Albanian insurance market. In 
2006, the functions of the Albanian Insurance Authority 
were transferred to the Albanian Financial Supervisory 
Authority (AFSA). AFSA consolidated the regulatory and 
supervisory functions of the financial non-banking 
activities which were previously carried out by the 
Insurance Supervisory Authority, the Albanian Securities 
Commission and the Inspectorate of Supplementary 
Pensions Private Institutes. The key objectives of AFSA 
were to promote and foster higher standards in order to 
protect the consumers and licensees’ integrity, to provide 
stability of the nonbanking financial market and efficiency 
increase as well as to improve professionalism through 
continuous enhancement of supervisory and regulatory 
level in the market. The following years have been 
intensive and with positive developments towards the 
accomplishment of the set targets and priorities 
concerning the development of the supervision, the 
revision of the legal framework about insurance market 
and its harmonization with the European directives and 
international standards as well as the improvement of an 
appropriate technological system of information with a 
multiple data base.  

The insurance companies which operate in Albania are 
licensed by AFSA. The insurance companies in Albania 
carry out insurance activity in accordance with the classes 

they have been licensed by ASFA and they are not 
allowed to carry out any other commercial activity. 
According to the Law no. 52 dated 22.05.2014 “On the 
activity of insurance and reinsurance” an insurance 
company, carrying out insurance activity for the classes of 
the life insurance, is not entitled to perform insurance 
activity for the non-life classes simultaneously and vice 
versa.  

Until 2011, the insurance market was the largest and 
most developed market in the non-banking financial 
sector in Albania. The first investment funds were 
established in 2012 and the share of insurance sector and 
investment funds in GDP was respectively 1.6% and 1.7% 
[4]. Due to the enlargement of Investment Funds, during 
the recent years insurance market has been ranked the 
third in terms of the share of assets in GDP. According to 
the Financial Stability Report [4], in 2019, the largest 
share was held by the commercial banks (95.5% of the 
GDP), followed by the investment funds and the insurance 
companies which shared respectively 4.3 and 2.2%.  

At the end of 2019 the insurance market consisted of 
twelve insurance companies: eight companies operated in 
the non-life insurance activity and four companies in the 
life insurance one. Insurance premiums have continually 
increased, reflecting a sustainable growth of insurance 
density and penetration rates. Figure 1 illustrates the 
evolution of insurance density rates and Figure 2 
illustrates the evolution of insurance penetration rates for 
the total of life and non-life insurance segments. 

 
Source: Authors’ calculation based on AFSA reports 

Figure 1.  Evolution of Insurance Density Rates 
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Source: Authors’ calculation based on AFSA reports 

Figure 2.  Evolution of Insurance Penetration Rates 

During 2019 the insurance companies collected about 
USD 160 million, an increase of approximately 4.1% 
compared to 2018. This trend is due to the increase of the 
volumes of gross written premiums by 3.91% and 6.33% 
respectively in the non-life insurance and life insurance 
segments. The premium per capita was USD 56 (density 
rate) and the ratio of gross written premiums to GDP 
(penetration rate) was 1.05 %. 

Regarding its structure, the market has continued to be 
oriented towards non-life insurance, which accounts for 
93.1% of the total volume of the gross written premiums 
in this market. The largest share of life insurance 
premiums (12%) is recorded in 2013, due to the large 
volume of credit accorded by commercial banks up to 
2013. During the following years, as the credit level 
started to decline, the life insurance share started to go 
down as well. 

In 2019, the “Motor third party liability” insurance 
class held the leading share in gross written insurance 
premium (64%), followed by the “Fire and other property 
damages” (7.86%). With regard to life insurance, the 
largest share was held by the “Debtor Life” insurance 
class (4.39% of total premium volume). 

The foreign capital got involved in the Albanian 
insurance market too late. For the first time, in 2005 there 
was a foreign capital participation with approximately  
30% - the foreign capital was represented by 39% in 
“INSIG” by IFC and EBRD, and 12 % in “SIGAL” 
company by the Albanian-American Enterprise Fund. In 
2007, the private foreign insurance undertakings from 
Austria and Greece participated in the Albanian insurance 
market. During the following years, several mergers and 
acquisitions have been performed in insurance market 
which has continuously changed the structure of 
ownership. At end of 2019, in terms of the capital 
structure by the country of origin, foreign-owned capital 
in insurance industry amounted about 45.67% and 

originated from Austria. 
The structure of insurance market in Albania was 

changed from a state monopoly (until 1999) to an 
oligopoly one (up to 2002) and then to a monopolistic 
competition (during the last decade) [63]. However, the 
competition degree varies among the classes and activities 
of insurance market. Comparing life and non-life 
insurance, the life insurance activity is more concentrated 
than the non-life insurance one, due to the small number 
of insurance companies operating in life insurance market. 

Comparing compulsory and voluntary insurance, the 
voluntary insurance market is more concentrated than the 
compulsory insurance market. Referring to the classes of 
non-life insurance, the most concentrated market is health 
insurance, followed by property insurance. The motor 
insurance market is less concentrated - its structure is of a 
monopolistic competition type. In 2019, in terms of gross 
written premium, the five largest companies shared 
respectively 73.95% of the total insurance activity,  
79.44% of the non-life insurance activity and 100% of the 
life insurance activity. 

Despite challenges and issues faced by the Albanian 
insurance market, recently it has been subject to a positive 
development trend and it presents a large potential in 
terms of quality and quantity expansion. This potential is 
based on the favorable economic conditions, improved 
regulatory and supervisory system as well as on the 
business community and population, which are dynamic 
and easily adaptable.  

3. A Review of the Empirical Studies on 
Life and Non-Life Insurance Sector 

Due to the importance of the insurance industry in the 
world economy, the development of insurance industry 
has attracted the attention of many experts and academics. 
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A large part of literature is focused on the factors that 
drive the development of the insurance market. However, 
it is observed that the studies are focused mainly on the 
determinants of the development of the life insurance 
sector rather than on those of the development of non-life 
insurance sector. The empirical studies conducted from a 
macroeconomic perspective are focused on identifying the 
factors that affect the consumption and development of 
life and non-life insurance based on cross-sections or 
panel/single country data [6,35,72]. Variables that affect 
consumption for life and non-life insurance identified in 
numerous studies can be classified into economic, 
institutional, demographic, socio-cultural and 
psychological ones [6,12,16,19,34,35,56,68,73]. In 
addition, there are studies that address the way how 
consumers benefit from solvency regulations [26]. 

Some of the variables identified are the same and have 
the same influence on all the countries, while some studies 
have concluded with controversial results. This is due to 
the fact that national insurance markets naturally differ 
from one another, as each of them is developed under its 
unique/special environment [20,68]. 

Given that this empirical research is carried out from a 
macroeconomic perspective, in this section a review of 
some empirical studies based on aggregate data is 
presented mainly focused on the economic factors. 

Income has been found to be the most important factor 
affecting the level of the insurance market development in 
almost all the previous research work. It is generally 
accepted that the higher a country’s income is, the more 
affordable the insurance products will be and the higher 
the demand for both types of insurance will be, life and 
non-life ones, as the human capital grows at the same time. 
Furthermore, the authors Lee and Chiu [37] state that the 
income elasticity of life and non-life insurance premiums 
are respectively less and larger than 1, implying that life 
insurance is a necessary good, and non-life insurance is a 
luxury good. 

Regarding the non-life insurance sector several 
empirical studies have been compiled about developed 
countries [5,8,64,68], developing countries [22,53,59] and 
both developed and developing countries [11,23]. The 
authors of these studies have found a positive relationship 
between income measured as GDP per capita or personal 
income and insurance consumption measured by means of 
the indicators of insurance penetration and/or density. On 
the contrary, Dragos [16] who has studied 17 emerging 
economies from Asia and Europe showed that income has 
a positive and significant effect on the life insurance 
sector in CEE countries. However, according to his study, 
income resulted to be insignificant for the non-life sector 
in the Asian region. Such a result may be due to the 
monopolistic structure of China insurance market as 
defined by Jeng [32]. As Outreville [57] states, the level 
of additional income can explain people’s ability to afford 
insurance while cultural traits influence people’s attitudes 
and ways of handling perceived risks. 

Regarding the life insurance sector, Outreville [54] and 
Dragos [16] for developing countries, Beck and Webb [6] 
for developed and developing countries, Hwang and 
Greenford [30] for selected Asian countries, Celik and 
Kayali [13] for European countries, Browne & Kim [12] 
and Li et al., [42], for OECD countries, Kjosevski [35], 
Ćurak and Kljaković-Gašpić [14] for CEE countries and 
Novović et al., [51] referring to Balkan countries found 
significant positive relationship between economic 
development, measured as personal income or GDP per 
capita and life insurance indicators. Analyzing the demand 
for life insurance Kjosevski [35] found that a 1% increase 
in GDP per capita is accompanied by an increase of about 
0.0168 percent points in the penetration of life insurance 
and USD 1 increase in a person's income level raises the 
density of life insurance by USD 11.56.  

Inflation is another factor expected to influence the 
consumption of insurance products. There are few authors 
who consider inflation as a variable for non-life insurance 
consumption. It is accepted that inflation has a damping 
effect on the demand for insurance. Inflation affects 
non-life insurance by increasing the amount of claims, as 
it increases the cost of goods and services. 

Yuan and Yu [70], found that fluctuations in non-life 
insurance premiums are negatively related to the inflation 
rate while Poposki and Kjosevski [59] found that inflation 
is not strongly significant. According to Boubaker and 
Sghaier [9] the impact of inflation depends on the value of 
inflation rate: during the inflationary periods, non-life 
insurance premiums are positively related to the interest 
rate and negatively related to the inflation rate, but in 
deflationary periods, non-life insurance premiums are 
negatively related to interest rate and positively related to 
inflation rate.  

Inflation affects life insurance activities through its 
impact on the returns of investment. However, it has 
turned out that inflation influences the long-term fixed 
investments and commitments, including the life 
insurance contracts more than the short-term investments. 
Babbel [3] confirmed a negative relationship of inflation – 
the anticipated inflation depresses the value of financial 
assets and reduces the demand for life insurance products. 
Babbel [3] showed that even the introduction of 
price-indexed life products in Brazil was not able to 
increase the overall demand for life insurance. Many other 
authors have found inflation to be negatively related to the 
life insurance consumption 
[2,5,12,13,14,35,42,48,54,60,68].  

Authors of several studies have found that inflation is 
non-significant for the insurance industry. Focusing on the 
investigation of factors that influenced the development of 
insurance industry in four Central European Countries, 
Brokešová, et al., [10] found inflation to be 
non-significant for life insurance. Exploring the impact of 
inflation on life insurance consumption by using time 
series regression for the period of 1946-1964, Neumann 
[49] found that inflation has an insignificant effect on life 
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insurance consumption. Based on his empirical results, he 
raised doubts about the industry’s claims that inflation 
hinders the growth of savings through life insurance. A 
positive relation between inflation and insurance has been 
found in a few empirical researches. Ehiogu et al., [18] 
found that inflation increases the level of insurance 
penetration in Nigeria, although the increase was not 
significant. Furthermore, Zerriaa et al., [71], concluded 
that inflation has statistically significant positive influence 
on life insurance consumption in the MENA region. The 
authors explained this result by the existence of “monetary 
illusion”, which refers to the tendency of people to think 
of money in nominal rather than in real terms which is 
explained by the lack of financial literacy among people 
living in Mena countries.  

As the calculation of insurance premiums is based on 
the discounted future claim payments, the interest rates 
are expected to influence insurance premiums and as a 
result insurance demand. Different authors have used 
several proxies of interest rates: lending interest rate [6], 
deposit interest rate, real interest rates, real yield on 
government bonds [42], discount rate change [36]. Using 
cointegration techniques Grace and Hotchkiss [24] found 
a long-run relationship between inflation and interest rate 
on the insurance underwriting performance in the property 
liability insurance industry. Lamm-Tennant and Weiss [36] 
found that discount rates have been significantly related to 
premium changes in 12 developed countries. By 
employing data from China, Ling Tian [43] has found a 
negative effect on the property-liability insurance price.  

The prediction of interest rates is important for all the 
economists, but even more for the life insurers in 
particular, due to the long-term nature of the life insurance 
contracts. Regarding life insurance, the results deriving 
from previous empirical works are different. Beck and 
Web [6], Elango and Jones [19] confirmed that higher 
levels of interest rates are associated with higher levels of 
life insurance consumption. The positive relation between 
interest rate and insurance demand is explained by the fact 
that an increase in the interest rate will increase the 
insurers’ incomes from investments. This implies that the 
prices go down and the demand for insurance products 
will rise. On the other hand, other studies argue that 
consumers may reduce their demand anticipating higher 
interest rates. Analyzing determinants of life insurance 
consumption in OECD countries Li et al., [42] found a 
negative relation between real interest rate and life 
insurance demand. He argued that households tend to 
reduce their investment in life insurance without giving up 
future benefits, converting the policyholder’s current 
consumption in favor of the beneficiaries’ policy. 
Outreville [54] concluded that real interest rates were 
insignificant for life insurance demand while Sen and 
Madheswaran [62] found the interest rate significant for 
life insurance in India but non-significant for it in twelve 
Asian countries. 

There are few empirical studies referring to the 
assessment of the impact of unemployment rate on 
insurance demand. The authors Mantis and Farmer [47] 
have concluded that unemployment affects negatively the 
demand for life insurance. Outreville [52] declared that on 
the one hand a high level of unemployment increases risk 
awareness and the need for life insurance, by increasing 
the demand for it and on the other hand, an increase in the 
level of unemployment has a negative effect on the 
demand for new contracts in the short run. Luciano et al., 
[44], analyzed the ownership of insurance products by 
Italians and proved that the demand for life insurance is 
also strongly related to employment status. This negative 
relationship between unemployment rate and the demand 
for life insurance is also confirmed by the studies of 
Lenten and Rulli [39] and Novović et al., [51] in the 
Western Balkan countries. Novović et al., [51] confirm 
that a higher unemployment rate of a country has a 
negative impact on the demand for insurance, which is 
justified by the decline in the economic activities and 
standard of living. Meanwhile Beenstock et al., [7] found 
a nonsignificant relationship between unemployment and 
life premiums. 

There are very few empirical researches regarding the 
development of insurance market in Albania, especially 
relating to the factors that influence the demand for 
insurance products. Zykaj and Myftaraj-Tomori [74] have 
explored the impact of some economic and demographic 
factors on insurance market. It has been found that the 
only economic factor taken into consideration in the 
model is the nominal GDP in local currency which has a 
significant contribution to the insurance market measured 
in terms of gross written premiums. 

4. Methodology, Data and Empirical 
Results 

We have analyzed the economic factors that impact life 
and non-life insurance demand in Albania using a Vector 
Error Correction Model. Following established procedures, 
we have conducted the test of relationship between life 
and non-life insurance with selected economic factors in 
three stages. 

Initially we tested the order of integration in the 
selected variables. We have used the Augmented Dickey 
Fuller (ADF) to test for unit roots [15]. The ADF-test 
includes an autoregressive correction that does not change 
the asymptotic distribution of the original DF test 
statistics. In general, macroeconomic time series contain 
unit roots, and depending on this, the stochastic process 
has quite different algebraic and statistical properties [50]. 
If the series are non-stationary or first level integrated 
ones, we can then test for cointegration.  

Secondly, to examine the long-run relationships among 
the variables we have used cointegration. Based on the 
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work of Engle and Granger [21], two or more variables 
are said to be cointegrated if they are individually 
integrated, but there exist linear combinations of them 
which are stationary [58]. Since we have more than two 
variables, we have used the Johansen [33] cointegration 
test, which is widely used due to an integrated framework 
for testing and estimating cointegrating relationships 
based on the maximum likelihood method, and which 
determines both the number of cointegrating relationships 
and the properties of the cointegration vector [50]. 

Lastly, after establishing the existence and order of 
cointegration, we have estimated a VECM and examined 
the cointegrating vector and the speed of adjustments of 
the parameters. If cointegrating relations are present in a 
system of variables, the VAR form is not the most 
convenient model setup as it is useful to consider the 
specific parameterizations that support the analysis of the 
cointegration structure, and the resulting models are 
known as vector error correction models (VECMs) [45]. 
After estimating the VECM we have interpreted the 
long-term relationships. 

4.1. Data Selection 

The first dependent variable included in the study is the 
life insurance density (LID) which is defined as per capita 
premium expenditure, and it describes how much each 
inhabitant of a country spends on average on life 
insurance, expressed in U.S dollars. This measure is used 
by Beck and Webb [6], Ward and Zurbruegg [68] and 
Kjosevski [35] in their respective studies on the 
determinants of life insurance demand.  

The second dependent variable is the non-life insurance 
density (NID) which is defined as per capita premium 
expenditure and it describes how much each inhabitant of 
a country spends on average on non-life insurance, 
expressed in U.S dollars. This measure is used by Pradhan 
et al., [61], Dragos [16] in their respective studies on the 
determinants of non-life insurance demand. The data on 
insurance premiums for life and non- life ones are 
converted in U.S. dollars for the purpose of comparison. 
In our regression models, LID and NID are used in the 
logarithmic form. 

The economic factors that we have used as control 

variables in this study are GDP, inflation, real interest rate 
and unemployment. The dependent variables, the 
explanatory variables and the data sources used in our 
study and the expected signs of the regression coefficients 
for the independent variables are summarized in Table 1. 

Several proxies of incomes are used in researches such 
as GDP, GNP, national income and personal income. Due 
to its accessibility GDP is the most common proxy of 
income in empirical research which is also used in this 
paper. This indicator is also used in other studies 
Outreville  [54]; Beck and Webb [6]; Elango and Jones 
[20]; Dragos [16].  GDP per capita  (constant 2010 U.S. 
dollars, fixed prices and non- seasonally adjusted) is the 
gross domestic product divided by midyear population. It 
is expected a positive significant relationship between 
GDP per capita and life and non-life insurance density.                         

Generally, inflation is defined as “the overall upward 
price movement of goods and services in an economy”. 
Insurers charge prices today that will be paid for future 
claims. Therefore, it is necessary to anticipate the inflation 
rate. Inflation is calculated by several measures such as 
Consumer Price Index (CPI), the GDP deflator and the 
core CPI. The majority of the studies take into 
consideration CPI [28,42,48,54] which is calculated by 
tracking the prices for a basket of consumer goods and 
services. A negative correlation between life and non-life 
insurance demand and CPI is expected. 

Referring to Beck and Webb [6], we have used real 
interest rate calculated as the difference between the 
nominal interest rate (lending rate) and inflation as 
measured by the GDP deflator. We expect a negative 
relationship between real interest rate and life and non-life 
insurance density in Albania. 

The results of the former studies suggest that 
unemployment has a negative influence on the demand for 
insurance. Unemployment rate is calculated as a 
percentage of the total labour force as per the national 
estimate. Following Outreville [52], Lenten and Rulli [39] 
and Novović et al., [51] we have used the unemployment 
rate as a proxy of measuring the effect of unemployment 
on life and non-life insurance demand. We expect a 
negative relationship between unemployment rate and life 
and non-life insurance density in Albania. 

Table 1.  Definitions of variables 

Variable name and definition of variables Source of data The expected signs of the regression 
coefficients for the independent variables 

Ln (LID)-Natural logarithm of Life Insurance 
Density  

National Insurance Supervisory 
Authorities and Swiss Re  

Ln (NID)-Natural logarithm of Non-Life 
Insurance Density - 

National Insurance Supervisory 
Authorities and Swiss Re  

Ln (GDPpc)-Natural logarithm of GDP per capita 
(current US$) Albanian Institute of Statistics Positive 

INFL- Inflation rate (%) Albanian Institute of Statistics Negative 

INT- Real interest rate (%) Albanian Institute of Statistics Negative 
UNEMP- Unemployment, total (% of total labour 

force) (national estimate) Albanian Institute of Statistics Negative 
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We have focused on the period from the first quarter of 
2009 to the fourth quarter of 2020. Considering the nature 
of the methods used in time series analysis and the nature 
of the insurance market in Albania, we included quarterly 
data, as annual data would mean having very few 
observations available for an efficient estimation. 
Although the insurance market was established a long 
time ago, it began to develop properly only during the last 
decade. 

Table 2 shows the descriptive statistics of the variables 
considered in the model. As we observe from the data 
shown in the Table 2, among the dependent variables, 
non-life insurance density has a higher fluctuation than 
life insurance density, respectively with a standard 
deviation of 0.3653 and 0.2071. Among the independent 
variables, unemployment has the highest value of standard 
deviation. 

Table 2.  Descriptive statistics of variables 

Variable Name Mean Std. Dev Min Max 

Ln (LID) 4.4622 0.2071 3.8895 4.8082 

Ln (NID) 6.8403 0.3653 6.2507 7.3572 

Ln (GDPpc) 6.9121 0.1246 6.6551 7.1165 

INFL 2.0972 0.8025 0.6667 4.3667 

INT 4.0172 1.3156 2.2856 6.6982 

UNEMP 14.0383 1.9835 11.2 18.2 

4.2. Results 

First, we used the Augmented Dickey Fuller unit root 
test to test the stationarity of the variables. Often the raw 
untransformed time series data used in economics and 
finance are non-stationary. Testing is needed to determine 
the integration level to avoid spurious regression. In order 
to make the series stationary, we have differentiated it 
[29].  

Table 3 reports the results of the ADF unit root test for 
the included variables for both levels and the first 
differences. Based on the nature of the data we have also 
included a deterministic trend. The ADF test shows 
exactly that all variables are non-stationary at level, but 
they become stationary at the first-difference level. Hence, 
all the included variables are I(1), and as such they will be 
used in the cointegration analysis.  

Before performing the Johansen cointegration test it is 
critical to determine the lag order. Too many lags will 
affect the small sample performance of the test, while too 
few lags will imply that the model is not well- specified 
[29]. There are several criteria to select the optimal lag 
order. Ventzislav and Lutz [67] show that in general two 
of them, sequential LR and LM tests do not perform well, 
especially for small sample sizes. Further, they conclude 
that for monthly data models, the Akaike Information 
Criterion (AIC), produces the most accurate results for 
realistic sample sizes, while for quarterly data the 

Hannan-Quinn criterion (HQC) appears to be the most 
accurate criterion except for sample sizes smaller than 120, 
for which the Schwarz Information criterion (SIC) is more 
accurate.  

Table 3.  Augmented Dickey Fuller test results for unit roots 

 

Level Difference 

Intercept 
Trend 

and 
Intercept 

Intercept Trend and 
Intercept 

Ln LID -1.7856 -2.9547 -6.9766** -6.9237** 

Ln NID -0.7492 -1.7163 -8.2308** -8.1493** 

Ln GDPPC -1.6027 -3.0843 -5.9293** -5.9984** 

Unemp -1.6725 -1.7725 -2.6780* -3.7624* 

Int -2.3585 -0.4899 -4.4661** -13.5205** 

Infl -2.4227 -3.1237 -6.0932** -5.9744** 

** p<0.01, * p<0.05 

As we have a sample of quarterly data and a quite small 
sample size, we have based the lag order of the SIC, 
having also HQC and AIC for comparison. For the first 
model, the SI criteria suggest the use of 1 lag, which is 
also supported by HQC (Table 4). For the second model 
the SI criteria suggest again the use of 1 lag, while HQC 
and AIC suggest the use of 5 lags (Table 5). However, we 
have based our lag order on the accuracy of SIC and 
consequently used this lag structure for further 
estimations. 

Table 4.  Lag order selection criteria: life insurance density model 

Lag AIC SIC HQC 

0 3.863165 4.065914 3.938354 

1 -1.468277 -0.251784* -1.017142* 

2 -1.195321 1.034916 -0.368242 

3 -0.94057 2.303411 0.262455 

4 -1.880273* 2.377452 -0.301303 

* Indicates lag order selected by the criterion  

Table 5.  Lag order selection criteria: non-life insurance density model 

Lag AIC SIC HQC 

0 3.491562 3.696353 3.567083 

1 -1.849227 -0.620483* -1.396105 

2 -1.584274 0.668424 -0.753549 

3 -1.164142 2.112509 0.044186 

4 -3.022667 1.277938 -1.436737 

5 -3.990747* 1.333811 -2.027214* 

* Indicates lag order selected by the criterion 

The cointegration test was initially established by the 
work of Engle and Granger [21], and then developed by 
Johansen [33] to more practical estimation methods. 
Although different approaches have been developed 
through the years, Johansen methodology dominates 
empirical work [29]. Johansen cointegration tests the 
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number of cointegration relations in a 
vector-autoregressive representation. The test and 
maximum likelihood estimation strategy make it possible 
to estimate all cointegrating vectors when there are more 
than two variables [17].  

Table 6 and Table 7 represent the results of the 
Johansen cointegration test for models using life insurance 
density and non-life insurance density. The results are 
obtained using both tests: Trace statistic and Maximum – 
Eigen statistic. For the first model, referring to the Trace 
statistic, results suggest at most 1 cointegration relation, 
while referring to the Max-Eigen statistic, results suggest 
at most two cointegration relations. For the second model, 
referring to the Trace statistic, results suggest at most 1 
cointegration relation, while referring to the Max-Eigen 
statistic, results suggest at most no cointegration relation – 
however at 10% level, results suggest at most three 
cointegration relations. 

According to Lütkepohl et al., [46] there are differences 
in small samples, as the trace tests tend to be superior to 
that of the maximum eigenvalue tests. As we have indeed 
a small sample, we have based our conclusion on the trace 
statistic which suggests that for both models there is at 
most 1 cointegration relation. Hence, we have concluded 
that there is a long-term relation between the life 
insurance density and GDP per capita, unemployment, 
inflation, and interest rate, while the same is true also for 
non-life insurance density.  

As we concluded on the presence cointegration between 
variables, we continued by estimating a VECM including 
a cointegration equation. For the first model, estimated 
VECM, long run equation is as follows: 
ln(LID)t-1 = 15.1782 +0.3924ln(GDDpc)t-1 - 0.0163 Une

mpt-1 - 0.3026 Intt-1 + 0.1670 Inflt-1        (1) 

All variables in (1) except unemployment are 
significant at 5% level. We can observe that a 1% increase 
in GPD per capita will lead to a 0.39% increase in life 
insurance density. Further, 1 percentage point increase in 
the real interest rate will lead to a 0.3% decrease in life 
insurance density, and a 1 percentage point increase in 
inflation will lead to a 0.167% increase in life insurance 
density. 

Table 8 represents the short-run estimates of the VECM. 
The results show that the previous year deviation of 
economic growth from the long run equilibrium is 
corrected in the current period at a speed of 91.6% and 
statistically significant a 1% level. This indicates that the 
system has a high speed of adjustment towards the 
long-run equilibrium.  

Estimating VECM for the second model, long run 
equation is as follows:  

ln(NID)t-1 = 7.318078 + 0.4494 ln(GDDpc)t-1 - 0.0122 
Unempt-1 - 0.2383 Intt-1 - 0.0195 Inflt-1     (2) 

In model (2), only two variables are significant at 5% 
level, specifically GDP per capita and real interest rate. 
Here a 1% increase in GPD per capita will lead to a 0.44% 
increase in non-life insurance density. Also, 1 percentage 
point increase in the real interest rate, will lead to a 0.23% 
decrease in life insurance density. Table 9 represents the 
short-run estimates of the VECM. Even in this case the 
system has a high speed of adjustment towards the 
long-run equilibrium. Results show that the previous year 
deviation of economic growth from the long run 
equilibrium is corrected in the current period at a speed of 
83.8% and statistically significant a 1% level. 

Table 6.  Johansen cointegration test: life insurance density model 

Hypothesized No. of 
CE(s) Eigenvalue Trace 

Statistic p-value Max-Eigen 
Statistic p-value 

None 0.467449 81.89267 0.0040* 28.98352 0.1717 

At most 1 0.418814 52.90916 0.0156* 24.96351 0.1044 

At most 2 0.374615 27.94564 0.0805 21.59187 0.0431* 

At most 3 0.089968 6.353777 0.6537 4.336679 0.8222 

At most 4 0.042902 2.017098 0.1555 2.017098 0.1555 

* Denotes rejection of the hypothesis at the 0.05 level 

Table 7.  Johansen cointegration test: non-life insurance density model 

Hypothesized 
No. of CE(s) Eigenvalue Trace 

Statistic p-value Max-Eigen 
Statistic p-value 

None 0.495658 86.97264 0.0012* 31.48700 0.0939 

At most 1 0.447408 55.48564 0.0082* 27.28420 0.0546 

At most 2 0.347817 28.20145 0.0755 19.66179 0.0792 

At most 3 0.134425 8.539654 0.4096 6.640608 0.5325 

At most 4 0.040443 1.899046 0.1682 1.899046 0.1682 

* Denotes rejection of the hypothesis at the 0.05 level 
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Table 8.  VECM estimates: life insurance density model1 

 (1) (2) (3) (4) (5) 
Variables ∆ln(LID)t ∆ln(GDPpc)t ∆Unempt ∆Intt ∆Inflt 

ECTt-1 -0.9160** -0.1008** 0.5349 0.1133 0.2453 
 -0.1699 -0.0372 -0.7785 -0.5329 -0.8034 

∆ln(LID)t-1 -0.3545* 0.0512* -0.3716 0.8053* 0.0079 
 (0.1213) (0.0266) (0.5556) (0.3803) (0.5734) 

∆ln(GDPpc)t-1 1.0676* -0.1313 1.3782 -1.9808 -2.1227 
 (0.3497) (0.1622) (3.3886) (2.3195) (3.4969) 

∆Unempt-1 0.0368 -0.0012 0.2404 -0.0035 -0.2047 
 (0.0356) (0.0078) (0.1633) (0.1118) (0.1685) 

∆Intt-1 0.0811 0.0314* -0.0534 -0.3556* -0.0507 
 (0.0570) (0.0115) (0.2611) (0.1787) (0.2695) 

∆Inflt-1 -0.0705* -0.0132 0.0721 -0.0219 0.0396 
 (0.0337) (0.0096) (0.2003) (0.1371) (0.2067) 

Constant 0.0180 0.0121** -0.0237 -0.1105* -0.0019 
 (0.0196) (0.0043) (0.0897) (0.0614) (0.0926) 

Observations 46 46 46 46 46 
R-squared 0.6822 0.2372 0.0798 0.36205 0.0395 

** p<0.01, * p<0.05; Standard errors are shown in parenthesis 

Table 9.  VECM estimates: non-life insurance density model1 

 (1) (2) (3) (4) (5) 
Variables ∆ln(LID)t ∆ln(GDPpc)t ∆Unempt ∆Intt ∆Inflt 

ECTt-1 -0.838412** 0.010015 -1.132886 -0.021214 -0.550749 
 (0.19904) (0.04463) (0.83294) (0.63770) (0.89118) 

∆ln(NID)t-1 -0.012621 0.033817 1.198732* -0.368635 0.065492 
 (0.15594) (0.03496) (0.65260) (0.49963) (0.69823) 

∆ln(GDPpc)t-1 -0.273845 -0.202146 2.284710 -0.252863 -1.623264 
 (0.71563) (0.16045) (2.99480) (2.29282) (3.20421) 

∆Unempt-1 -0.086501* -0.001850 0.242701 -0.005095 -0.236703 
 (0.04041) (0.00906) (0.16912) (0.12948) (0.18095) 

∆Intt-1 0.034606 0.011861 0.279740 -0.516510* 0.019798 
 (0.05001) (0.01121) (0.20927) (0.16021) (0.22390) 

∆Inflt-1 0.071283* -0.001853 0.013049 0.002421 0.065504 
 (0.04065) (0.00979) (0.18269) (0.13987) (0.19546) 

Constant 0.022661 0.011242* -0.029835 -0.119350* -0.001242 
 (0.02063) (0.00463) (0.08633) (0.06609) (0.09236) 

Observations 46 46 46 46 46 
R-squared 0.368594 0.117567 0.149904 0.262733 0.046195 

** p<0.01, * p<0.05; Standard errors are shown in parenthesis 

We have run post estimation tests checking for the model stability. Particularly we tested for autocorrelation, 
normality and heteroscedasticity. The LM test for serial correlation could not reject the null hypothesis of no serial 
correlation for half of the lags and at 5% level of significance in both models, suggesting that they have some 
autocorrelation problems (Appendix 1 & Appendix 2). The Jarque-Bera test for normality shows that at 5% level of 
significance we cannot reject the null hypothesis, thus suggesting that the residuals are normally distributed for both 
models (Appendix 3 & Appendix 4). The heteroscedasticity test that at 5% level of significance we fail to reject the null 
hypothesis of constant variance, so both models do not suffer heteroskedasticity (Appendix 5 & Appendix 6). From the 
tests, we have concluded that the findings of the models are relatively robust. 

1 Model 3-5 are presented to provide the full output of the VECM model. We did not consider them during our analysis. 
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5. Discussion and Conclusions 
The financial system of Albania is a bank-based system, 

partially due to the inheritance from the past (up to 1991), 
when the only financial institution familiar to the public 
was the Savings Bank. Until 1999 the insurance activity 
was performed by the sole state insurance company. After 
the licensing of the first private insurance companies 
(1999), improvement of the insurance legal framework 
and participation of foreign capital, the insurance market 
in Albania has gradually progressed. Actually, it is still 
dominated by the non-life insurance sector, where the 
“Motor third party liability” accounts for the major part of 
the total gross written premiums. As the literature 
suggests, insurance market has a significant role in the 
macroeconomic activity through: (i) its role in providing 
security and indemnification; and (ii) its role as an 
institutional investor [55]. Due to the significance the 
insurance market has for economic development, this 
paper has examined some of the economic factors that 
according to literature would influence the development 
of the Albanian insurance market. The factors addressed 
in our paper are: economic growth, inflation rate, real 
interest rate and unemployment. 

Without doubt, economic growth and increase of 
incomes have a positive impact on both life and non-life 
insurance market, showing that income is the most 
significant determinant in the insurance industry. The 
result is consistent with all the previous empirical work in 
developed and developing countries. The impact was 
larger in the non-life segment than in the life insurance 
one, showing that non-life insurance products are more 
elastic towards income than life insurance products. It can 
be explained by the fact that the insurance market in 
Albania is dominated by non-life insurance products and 
the “de facto” compulsory nature of life insurance 
products. 

According to Hofflander [28] the anticipated future 
inflation may change the pattern of insurances purchase, 
with more term insurance being purchased and less 
permanent insurance. The consequence will be a smaller 
volume of premium to the industry. As permanent 
insurance is almost inexistent in Albania, it is found no 
negative impact of inflation on life insurance demand. On 
the contrary, the impact was positive perhaps due to the 
fact that the greatest part of life insurance constitutes of 
“Debtor’s life insurance” class which is effectively related 
to the amount of bank credit one gets. Furthermore, the 
higher the amount of bank credit is, the more it 
contributes to the development of economic activity. Also, 
a major part of the gross written premiums is compulsory 
and thus, the insurance demand is not very sensitive to the 
changes of inflation. The result is consistent only with few 
previous empirical studies on life insurance market such 
as those of Ehigou et al., [18] and Zerriaa et al., [71]. 
Regarding the non-life insurance market, inflation resulted 
as insignificant to gross written premiums supporting the 

findings of Poposki & Kjosevski, [59] for emerging 
economies. 

The findings of our paper show a negative impact of 
interest rate on non-life insurance which is in conformity 
with the observations of previous empirical studies and 
theory. Negative relationship is found between interest 
rates and life insurance as well, explained by the fact that 
unlike the developed countries, life insurance provided by 
the Albanian insurance companies is of a term insurance 
type and the investment element is almost inexistent. The 
result is consistent with some previous empirical studies 
[31], where it is found that domestic interest rate is 
statistically significant but inversely related to life 
insurance consumption, supporting the theory that a rise in 
real domestic interest rate will divert savings from 
long-term funds (life premiums) to short-term funds and 
this would tend to dampen life insurance consumption. 
According to our model, the impact of interest rate is 
larger on life insurance activity than on non-life insurance 
activity, as it is generally agreed that life insurance is 
more sensitive to interest rates than non-life insurance.  

Statistically, unemployment rate resulted to be 
non-significant referring to life and non-life insurance 
consumption in Albania. Our findings do not corroborate 
the earlier studies which show that a higher 
unemployment rate for a country has a negative impact on 
the demand for insurance, which is justified by the decline 
in economic activities and standard of living. One possible 
explanation may be that the effect of employment on life 
insurance demand is mainly reflected through the income 
variable. Furthermore, it can be assumed that employment 
has maintained an indirect relationship with insurance 
demand since the development in the insurance market in 
Albania is not correlated with the unemployment rates 
which were higher in the beginning of 2000 and then 
declined when new policies in the insurance market were 
introduced.  

At the end, we have concluded that the results are 
mostly in accordance with the prior empirical researches. 
The paper suggests that the insurance companies should 
monitor and evaluate these factors in order to increase and 
improve insurance service available to the customers. The 
results encourage the insurance companies to develop 
more sophisticated insurance products, especially life 
insurance policies which may involve some investment 
elements.  

This study considers the insurance density indexes as 
the proxy of life and non-life insurance consumption. 
Further studies may be extended to other proxies such as 
insurance growth index or insurance penetration. When 
more data become available, it would be useful to take a 
much bigger sample concerning periods or other 
determinants such as demographic, institutional and 
cultural factors which would lead to a greater 
understanding and knowledge of determinants of life and 
non-life insurance demand in Albania. 
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Appendix 

Appendix 1. VEC LM Test: life insurance density model 

VEC Residual Serial Correlation LM Tests 
Null Hypothesis: no serial correlation at lag order h 
Sample: 2009Q1 2020Q4 
Included observations: 46 

Lags LM-Stat Prob 
1 30.22321 0.2160 
2 20.82711 0.7022 
3 35.43902 0.0806 
4 48.23768 0.0035 

Probs from chi-square with 25 df. 

Appendix 2. VEC LM Test: non-life insurance density model 

VEC Residual Serial Correlation LM Tests 
Null Hypothesis: no serial correlation at lag order h 
Sample: 2009Q1 2020Q4 
Included observations: 46 

Lags LM-Stat Prob 
1 25.80101 0.4183 
2 42.80543 0.0147 
3 26.59904 0.3762 
4 60.75292 0.0001 

Probs from chi-square with 25 df. 

Appendix 3. Normality Test: life insurance density model 

VEC Residual Normality Tests 
Orthogonalization: Cholesky (Lutkepohl) 
Null Hypothesis: residuals are multivariate normal 
Sample: 2009Q1 2020Q4 
Included observations: 46 

Component Skewness Chi-sq df Prob. 
1 -0.068161 0.035619 1 0.8503 
2 -0.432297 1.432752 1 0.2313 
3 0.385779 1.140992 1 0.2854 
4 0.031435 0.007576 1 0.9306 
5 0.288132 0.636488 1 0.4250 

Joint  3.253426 5 0.6610 
  

Component Kurtosis Chi-sq df Prob. 
1 2.681026 0.195011 1 0.6588 
2 3.937676 1.685203 1 0.1942 
3 4.323140 3.355509 1 0.0670 
4 3.517874 0.514037 1 0.4734 
5 4.517700 4.414873 1 0.0356 

Joint  10.16463 5 0.0707 
  

Component Jarque-Bera df Prob.  
1 0.230629 2 0.8911  
2 3.117955 2 0.2104  
3 4.496502 2 0.1056  
4 0.521613 2 0.7704  
5 5.051361 2 0.0800  

Joint 13.41806 10 0.2012  
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Appendix 4. Normality Test: non-life insurance density model 

VEC Residual Normality Tests 
Orthogonalization: Cholesky (Lutkepohl) 
Null Hypothesis: residuals are multivariate normal 
Sample: 2009Q1 2020Q4 
Included observations: 46 

Component Skewness Chi-sq df Prob. 
1 -0.407804 1.274999 1 0.2588 
2 -0.474645 1.727206 1 0.1888 
3 -0.179047 0.245777 1 0.6201 
4 0.459645 1.619767 1 0.2031 
5 -0.167567 0.215269 1 0.6427 

Joint  5.083018 5 0.4058 
Component Kurtosis Chi-sq df Prob. 

1 2.483990 0.510343 1 0.4750 
2 4.589811 4.844374 1 0.0277 
3 3.721100 0.996638 1 0.3181 
4 4.230334 2.901301 1 0.0885 
5 3.018109 0.000629 1 0.9800 

Joint  9.253285 5 0.0994 
Component Jarque-Bera df Prob. 

1 1.785343 2 0.4096 
2 6.571580 2 0.0374 
3 1.242414 2 0.5373 
4 4.521068 2 0.1043 
5 0.215898 2 0.8977 

Joint 14.33630 10 0.1582 

Appendix 5. Heteroscedasticity test: life insurance density model 

VEC Residual Heteroskedasticity Tests: No Cross Terms (only levels and squares) 
Sample: 2009Q1 2020Q4 
Included observations: 46 
Joint test: 

Chi-sq df Prob. 
187.1450 180 0.3421 

Individual components: 
Dependent R-squared F(12,33) Prob. Chi-sq(12) Prob. 

res1*res1 0.312252 1.248559 0.2938 14.36360 0.2781 
res2*res2 0.199591 0.685745 0.7527 9.181207 0.6874 
res3*res3 0.294789 1.149539 0.3570 13.56027 0.3297 
res4*res4 0.161294 0.528862 0.8802 7.419536 0.8287 
res5*res5 0.184160 0.620760 0.8092 8.471375 0.7473 
res2*res1 0.176244 0.588368 0.8356 8.107231 0.7767 
res3*res1 0.267040 1.001912 0.4687 12.28386 0.4232 
res3*res2 0.321327 1.302024 0.2636 14.78104 0.2536 
res4*res1 0.337220 1.399188 0.2154 15.51211 0.2146 
res4*res2 0.289047 1.118046 0.3791 13.29615 0.3479 
res4*res3 0.302872 1.194754 0.3270 13.93209 0.3051 
res5*res1 0.271532 1.025044 0.4499 12.49045 0.4071 
res5*res2 0.295173 1.151666 0.3556 13.57795 0.3285 
res5*res3 0.170454 0.565067 0.8538 7.840892 0.7974 
res5*res4 0.231136 0.826706 0.6231 10.63226 0.5607 
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Appendix 61. Heteroscedasticity test: non-life insurance density model 

VEC Residual Heteroskedasticity Tests: No Cross Terms (only levels and squares) 

Sample: 2009Q1 2020Q4 

Included observations: 46 

Joint test: 

Chi-sq df Prob. 

192.3980 180 0.2502 

Individual components:    

Dependent R-squared F(12,33) Prob. Chi-sq(12) Prob. 

res1*res1 0.243122 0.883348 0.5713 11.18362 0.5133 

res2*res2 0.445244 2.207131 0.0358 20.48121 0.0585 

res3*res3 0.323734 1.316449 0.2559 14.89178 0.2474 

res4*res4 0.280228 1.070655 0.4142 12.89049 0.3771 

res5*res5 0.270303 1.018686 0.4550 12.43392 0.4115 

res2*res1 0.342599 1.433140 0.2005 15.75956 0.2025 

res3*res1 0.213224 0.745275 0.6985 9.808284 0.6328 

res3*res2 0.364971 1.580510 0.1459 16.78866 0.1577 

res4*res1 0.382892 1.706267 0.1106 17.61301 0.1280 

res4*res2 0.222058 0.784969 0.6617 10.21468 0.5971 

res4*res3 0.110532 0.341736 0.9744 5.084473 0.9551 

res5*res1 0.206069 0.713778 0.7274 9.479187 0.6615 

res5*res2 0.411040 1.919251 0.0686 18.90786 0.0908 

res5*res3 0.276561 1.051287 0.4291 12.72180 0.3896 

res5*res4 0.214564 0.751238 0.6930 9.869925 0.6274 
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