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Preface 

In order to understand economic and social phenomena and the background of any of such 
events, interpret the relationships among social, economic or business-related data correctly 
requires a clear understanding of the underlying concepts of economic and social statistics. 
This course is designed to provide students the basics in both areas, introducing them to the 
most important notions of poverty, income inequality, employment, price statistics, 
agricultural statistics, business statistics, trade, tourism and foreign trade, bank and 
government statistics and national accounts, all of which are indispensable to be familiar with 
if someone as a professional seeks to understand data correctly. 

The aim of the course therefore is to perfect and further develop statistical literacy, 
complementing previous studies in statistics, to develop the competencies of using official 
statistics in national and international level and as well to improve the ability to identify and 
collect the relevant statistical data sources for economic and social analysis, and the capability 
of analysing the data of economic and social statistics. 

This teaching material has been developed to accompany the lecture slides, as those serve as 
the main compulsory learning material for the course, this document is expected to 
complement the lecture slides by highlighting the most important keywords, the source of the 
materials, sample exercises and solutions in the topics where it is applicable and as well a 
collection of sample exam questions which will be the subject of the lecture exam. 
Concerning the structure of this document, the same topics and similar tasks are discussed 
during the lectures and seminars, but with wider explanations.  
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1. Basics of statistics 

This chapter introduces the basic terms and analysis tools of statistics. Learning of this 
chapter is successful if the Reader is able to  
- explain the meaning of statistics, applied and official statistics,  
- identify the main areas of statistics, 
- carry out some basic analyses. 
 
Knowledge obtained by reading this chapter:  
- basic terms of statistics; 
- basics of comparison of data and time series analysis. 
 
Skills obtained by reading this chapter:  
- Statistical communication – basic terminology, making connections between statistical 

and everyday terms; 
- Organization – design, plan and carry out simple analyses. 
- The student can uncover facts and basic connections, can arrange and analyse data 

systematically, can draw conclusions and make critical observations along with 
preparatory suggestions using the theories and methods learned. The student can make 
informed decisions in connection with routine and partially unfamiliar issues both in 
domestic and international settings; 

 
Attitudes developed by reading this chapter:  
- Openness towards the different forms of statistics, with special regards to official 

statistics. 
- The student is open to new information, new professional knowledge and new 

methodologies. The student is also open to take on task demanding responsibility in 
connection with both solitary and cooperative tasks. The student strives to expand his/her 
knowledge and to develop his/her work relationships in cooperation with his/her 
colleagues. 

 
This chapter makes the Reader to be autonomous in:  
- Taking responsibility for his/her analyses, conclusions and decisions; 
- Taking responsibility for his/her work and behaviour from all professional, legal and ethical 
aspects in connection with keeping the accepted norms and rules; 
- Completing his/her tasks independently and responsibly as a member of certain projects, 
team tasks and organisational units. 

1.1. Goals 

• Revise the basics of statistics 
(covered during bachelor studies) 

• Learn the infrastructure of official 
statistics 
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1.2. Learning activities 

1. Please read the introductory lecture slides about the basic terms and infrastructure of 
statistics (Eco and Soc Stat 1 introduction 2020.pptx file on Coospace) 

2. Solve the exercises 1-5 
a. Solutions can be found in the Solutions chapter 

3. Check your knowledge: solve the practice exercises  
4. Answer the theoretical questions found at the end of this chapter 
5. Exploring databases  

a. Eurostat http://ec.europa.eu/eurostat  
b. OECD http://stats.oecd.org/  

i. Glossary http://stats.oecd.org/glossary/  
c. UN http://data.un.org/  
d. Gapminder http://www.gapminder.org/  

1.3. Main concepts and definitions 

Statistics is a method for the examination of mass phenomena (i.e. a phenomenon with huge 
number of occurrences or units). Statistics can be divided to theoretical statistics (which deals 
with the mathematical background of statistical analyses) and applied statistics (the practical 
examination of mass phenomena). 

Applied statistics is the science of collecting, processing, elaborating, presenting, analysing 
and interpreting numerical data on mass phenomena. The two main areas of applied statistics 
are descriptive statistics and inferential (or inductive) statistics. Descriptive statistics is the 
quantitative description of the main features of a collection of information. Inferential 
(inductive) statistics means drawing conclusions from a sample for the entire population (e.g. 
estimating the population mean based on the sample mean or testing hypotheses formulated 
for the population based on the characteristics of the sample) if observing the whole 
population is not possible.  

Official statistics 

Official statistics deals with the collection, analysis and dissemination of data concerning the 
entire country or economy. The aim of official statistics is to provide information to all 
important users such as the local and 
central government, research institutions, 
professional statisticians, journalists and 
the media, businesses, educational 
institutions and the general public. In 
particular, official statistics is an essential 
and indispensable tool for economic and 
social policy and for decision makers. 

http://ec.europa.eu/eurostat
http://stats.oecd.org/
http://stats.oecd.org/glossary/
http://data.un.org/
http://www.gapminder.org/


                     EFOP-3.4.3-16-2016-00014 
 

 
7 

Szegedi Tudományegyetem 

Cím: 6720 Szeged, Dugonics tér 13. 

www.u-szeged.hu 

www.szechenyi2020.hu 

 

 
Official statistics is elaborated and published by the national statistical service (government 
agencies, e.g. the Hungarian Central Statistical Office in Hungary) and other public bodies 
such as international organizations (e.g. the United Nations Statistical Division or the OECD 
Statistics and Data Directorate).  

Official statistics is produced and published continuously (e.g. on a monthly or quarterly 
basis) and includes information on all major areas such as economic and social situation and 
development, living conditions, health, education, environment. Official statistics has to be 
objective and easily accessible. Objectivity (statistical ethic) is the rejection of any political 
pressure and prejudice; data collection and elaboration should be based on internationally 
accepted methodology and should be following the privacy policies (e.g. GDPR concerns of 
data collection). Easy accessibility for all users means that no users should have privilege over 
the data; all users should be able to access the data at the same time. 

The main areas of official statistics are population statistics, social statistics and economic 
statistics (see the below table for detailed list of the parts of these areas). Economic statistics 
comprises of economic statistics by subjects (e.g. price statistics, trade statistics etc.) and 
integrated macroeconomic statistics (e.g. national accounts). Apart from these three main 
areas, official statistics include some other particular statistics as well, like environmental 
statistics, energy statistics (could be classified to economic statistics) or gender statistics 
(could be classified to population or to social statistics). As a remark, this classification is not 
disjunctive, the above-mentioned areas are in close connection with each other, as e.g. 
population statistics are important components of social and economic statistics and as well, 
employment statistics belongs to both economic and social statistics. Furthermore, nearly all 
social statistics areas contribute to economic statistics. Some of them could also be classified 
under economic statistics as well, such as statistics on employment, income, health, dwelling, 
poverty, etc. 
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Table 1. Areas of official statistics 

 
Source: own editing 

Basics of statistics 

The units of statistics are determined based on the area we are observing. The units of social 
statistics could be persons, families or households, while the units of economic statistics are 
generally the persons and legal entities that play an active role in the economic processes, 
such as: 

• individual customers purchasing goods and services; 
• workers providing their labour in production processes; 
• entrepreneurs and enterprises organizing factors of production to generate income; and 
• all other institutions and organizations producing goods or services. 

In national statistics, we can distinguish between resident and non-resident units. Resident 
units can be resident persons (i.e. inhabitants) or resident institutions. Resident persons can be 
all persons, citizens or foreigners, who live in the economic area of a country (at least 1 year 
long), also if they are only temporarily absent or away from that economic area. Resident 
institutions’ economic interest is tied to 
the economic area of a country (and it is 
registered there), independently from the 
nationality of the owner. Non-resident 
units are such persons whose residence is 
outside of the concerned economic area 
(e.g. are staying in a given country or 
economic area only temporarily) and such 

Population
statistics

•Total population

•Population density

•Population by age

•Life expectancy

•Foreigners in 
population

•Fertility

•Infant mortality

•Gender statistics

Social statistics

•Family statistics

•Health statistics

•Education and culture 
statistics

•Employment and 
income statistics

•Statistics on living 
standards

•Poverty statistics

•Dwelling statistics

•Religion statistics

•Justice statistics

Economic statistics

by subjects

•Price statistics

•Employment and 
income statistics

•Agricultural statistics

•Statistics on 
production by 
industries

•Trade statistics (retail 
trade, wholesale 
trade, foreign trade)

•Foreign trade statistics

•Transport statistics, 
touristic statistics

•Investment statistics

•R & D statistics

•Energy statistics

Economic statistics

integrated 
macroeconomic 

statistics

•National Accounts 
(including Supply and 
Use Table, Input-
Output Table and their 
extensions)

•Monetary and 
financial statistics, 
financial accounts, 
balance of payment
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institutions whose main economic interest is outside of the given country or economic area. 

The input sources of official statistics are administrative records and statistical surveys. 
Administrative records are data collected primarily for administrative purposes and whose 
data is then forwarded to the national statistical service; such as birth and death records, land 
and company registers, tax data, budgetary data etc. Statistical survey are data collections 
carried out to purposefully collect statistical data. This data can come from census and micro 
census, regular surveys (e.g. annual or quarterly surveys) and occasional surveys (i.e. a survey 
carried out to collect data for a specific statistical area). Data collected for statistical purpose 
should only be used for the declared statistical purpose. 

It is important to distinguish between individual and statistical data. Individual data is the 
data concerning one statistical unit (e.g. the income of one person) and is generally of private 
interest. Individual data can only be of public interest in some special cases. Statistical data is 
based on and calculated from individual data (e.g. the average income of persons living in a 
country). The individual data used for statistics should not be recognizable from the 
disclosure of statistics, i.e. knowing the statistical data of average income of persons we 
should not be able to calculate individual incomes. Statistical data is generally of public 
interest, and the individual data used for calculating the statistical data is not open for public, 
only the statistical data. 

The above-mentioned individual data raises some data protection concerns. Every 
individual data must be protected against disclosure, apart from data of public interest. 
Furthermore, individual data collected by statistical surveys can only be transmitted to 
statistical organizations, and can never be transmitted to any other institutions (let it be 
governmental or non-governmental institution). Individual data of statistical survey may be 
never transmitted to tax authorities based on statistical acts and data protection in every 
developed/democratic countries (i.e. if a person reports an income higher than their real 
income in a census or accidentally reports illegal employment which might entail a tax 
liability, the statistical institute should not report it to the tax authorities). 

The infrastructure of statistics comprises of the methodology for data collection, elaboration 
and analysis, registers, classification systems and metadata system. The registers define the 
units/elements of statistical population. In social statistics these units can be persons, families 
or households, and in economic statistics the elements are called economic agents. Registers 
are the lists of such elements. There are 
several types of registers that can be 
considered: 

• Administrative registers (e.g. 
company registers, tax registers, 
registers of land, dwelling, cars 
etc.) 
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• Private registers (such as registers operated by insurance companies and labour 

organizations) 
• Statistical registers (based on combined data from different administrative registers or 

other data sources) 

Classification is the activity for organizing economic activities, products, services etc. 
Classification must be complete for the observed population, should have a hierarchical 
structure and should comprise of disjunctive categories at all hierarchical levels. Every 
elements (units) of the population belongs to one and only one category, meaning that there 
should not be any overlap between the categories in the classification system. Many 
classification system exist for economic and social statistics, a few examples of which: 

• ISIC is the United Nations' International Standard Industrial Classification of all 
Economic Activities. 

• NACE is the statistical classification of economic activities in the European 
Communities (the acronym is derived from the French title: Nomenclature générale 
des Activités économiques dans les Communautés Européennes). 

• CPC is the United Nations' Central Product Classification. 
• CPA is the European Classification of Products by Activity. 
• HS is the Harmonized Commodity Description and Coding System, managed by the 

World Customs Organisation. 
• CN is the Combined Nomenclature, a European classification of goods used for 

foreign trade statistics. 
• SITC is the United Nations' Standard International Trade Classification, an 

international classification of goods used for foreign trade statistics. 
• PRODCOM is the classification of goods used for statistics on industrial production in 

the EU. 
• COICOP is the classification of individual consumption by purpose. 
• COFOG is the classification of government functions. 
• NUTS is the classification of territorial units etc. 

The correspondence between classifications is provided through correspondence tables, 
bridging two classification systems (correspondence between an old and a new version, 
between national and international versions of the same classifications or between two 
different classification systems), however 
correspondence between the 
classifications is never absolutely 
unequivocal, and to provide better 
correspondence, the knowledge of both 
classification systems and the local 
economy is needed as well.  
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The term metadata is coming from the Greek word meta meaning ‘beyond something, 
beyond its original meaning’. Metadata is the data on the data, containing all important 
information of the data, such as the source of the data (including its definition, whether it is 
coming from administrative records and/or statistical surveys, its coverage) and its 
methodology (the method of the used elaboration, e.g. the way of calculation of national 
accounts or the growing up of the individual data).  

National statistical databases (links valid as of 31 May 2020) 

• Hungarian Central Statistical Office (HCSO): <link> 
• National Bureau of Statistics of China: <link> 
• National Statistics Office of Mongolia: <link> 
• Statistical Office of the Republic of Serbia: <link> 
• Statistics Finland: <link> 
• The State Statistical Committee of the Republic of Azerbaijan: <link> 
• Federal State Statistics Service Russia: <link> 
• Turkish Statistical Institute: <link>  
• General Statistics Office of Vietnam: <link>   
• Cambodia National Institute of Statistics: <link>    
• Lao Statistics Bureau: <link> 
• National Statistical Office of Thailand: <link> 
• Statistics Korea: <link> 
• Open Government Data Platform of India: <link> 
• Central Bureau of Statistics in Syria: <link> 
• Statistics Bureau of Japan: <link> 
• National Bureau of Statistics Nigeria: <link> 
• Ghana Statistical Services: <link> 
• National Statistical Committee of the Kyrgyz Republic: <link>   
• Department of Statistics of the Republic of South Africa: <link> 
• Instituto Nacional de Estadistica y Censos (INEC): <link>  
• National Administrative Department of Statistics of Colombia: <link> 
• UNSD List of National Statistical Offices (collection): <link> 
• World Statistics List of National Statistical Offices (collection): <link> 
• WTO list of National Statistical 

Offices (collection): <link> 

http://www.ksh.hu/?lang=en
http://www.stats.gov.cn/english/
http://www.en.nso.mn/index.php
http://www.stat.gov.rs/WebSite/Default.aspx
https://www.stat.fi/index_en.html
https://www.stat.gov.az/?lang=en
https://eng.gks.ru/
http://www.turkstat.gov.tr/Start.do;jsessionid=msLFhGhc2RP9yyYpQ8Rrrb0yTFPMMLDRnJZlkmRmtJRpRTQYmLWz!19053437%20or%20http:/www.tuik.gov.tr/Start.do
https://www.gso.gov.vn/Default_en.aspx?tabid=491
https://www.nis.gov.kh/index.php/en/
https://www.lsb.gov.la/
http://web.nso.go.th/
http://kostat.go.kr/portal/eng/index.action
https://data.gov.in/
http://cbssyr.sy/index-EN.htm
https://www.stat.go.jp/english/
https://www.nigerianstat.gov.ng/
https://www.statsghana.gov.gh/
http://stat.kg/en/
http://www.statssa.gov.za/
http://www.ecuadorencifras.gob.ec/institucional/home/
https://www.dane.gov.co/index.php/en/
https://unstats.un.org/home/nso_sites/
https://web.archive.org/web/20140808053312/http:/world-statistics.org/list-nso.php
https://www.wto.org/english/res_e/statis_e/natl_e.pdf
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International statistical databases (links valid as of 31 May 2020) 

• Eurostat Comext Database: <link> 
• Eurostat: <link> 
• ILO Databases (collection): <link> 
• ILO Statistics and Databases: <link> 
• IMF Data: <link> 
• OECD Statistical Database: <link> 
• UN COMTRADE Database: <link> 
• UN Data: <link> 
• UN Human Development Data: <link> 
• UNCTAD Data: <link> 
• UNSD Statistical Databases (collection): <link> 
• WTO Statistics Database: <link> 
• ASEAN Statistics Database: <link> 
• Interstate Statistical Committee of the Commonwealth of Independent States (CIS): 

<link> 
• Economic Commission for Latin America and the Caribbean Statistical Database 

(collection): <link> 

http://epp.eurostat.ec.europa.eu/newxtweb/mainxtnet.do
http://ec.europa.eu/eurostat
http://www.ilo.org/inform/online-information-resources/databases/a-z-databases/lang--en/index.htm
http://www.ilo.org/global/statistics-and-databases/lang--en/index.htm
https://www.imf.org/en/Data
http://stats.oecd.org/Index.aspx
https://comtrade.un.org/data/
http://data.un.org/Default.aspx
http://hdr.undp.org/en/data
http://unctadstat.unctad.org/EN/
https://unstats.un.org/unsd/databases.htm
https://www.wto.org/english/res_e/statis_e/statis_e.htm
https://data.aseanstats.org/
http://www.cisstat.com/eng/
https://www.cepal.org/en/data-and-statistics
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1.4. Exercises 

Task 1 

In 2019, the unemployment rate was 7.1 percent in Cyprus and 4.5 percent in Slovenia. 
Compare the two data by comparison based on difference and by comparison based on ratios! 

Task 2 

The following data are known in a case of three hotels: 

Type of 
guest 

1st hotel 2nd hotel 3rd hotel 

Number of 
spent nights 

(night) 

Number 
of 

guests 
(person) 

Number of 
spent nights 
per guests 

(nights/person) 

Number 
of 

guests 
(person) 

Number of 
spent nights 
per guests 

(nights/person) 

Number of 
spent nights 

(night) 

Domestic 1200 400 3 400 6 3000 
Foreign 5000 1000 5 300 7 1400 

Calculate the number of spent nights per guests for domestic and foreign guests together in 
case of all hotels! 

Task 3 

In 2012, the following data are known in Southern Great Plain (which consists of Bács-
Kiskun, Békés and Csongrád counties): 

County 
GDP per capita 

(thousand 
HUF/person) 

Population 
(person) 

Bács-Kiskun 2 001 521 852 
Békés 1 595 362 662 

Csongrád 2 146 411 764 
Southern Great Plain  1 296 278 
Source: Hungarian Central Statistical Office (2012) 

Calculate the GDP per capita for Southern Great Plain! 
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Task 4 

There was a survey in a city about the number of mobile phones (the city consist of only two 
districts). The number of mobile phones per capita is known in the following table: 

District 
Number of mobile phones 
per owners (pieces/person) 

Distribution of mobile 
phones (%) 

Downtown 2 45 
Garden city 1.5 55 

Total  100 
Calculate the number of mobile phones per capita for the whole city! 

Task 5 

The export of a company is known between 2000 and 2005.  

Year Export 
(tons) 

2010 200 
2011 210 
2012 218 
2013 232 
2014 240 
2015 250 

A) Calculate and interpret 
i. the link ratios, 

ii. the base ratios on 2012 base. 
B) Calculate during the given period the total  

i. the absolute changes!  
ii. the relative changes, 

C) Calculate the yearly average  
i. absolute change (increment of growth)! 

ii. relative change (growth rate), 
D) Estimate the export of 2010 with the help of  

i. increment of growth, 
ii. growth rate! 

iii. What is the main difference 
between the two forecasting 
techniques? 
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1.5. Solutions 

Task 1 

In 2019, the unemployment rate was 7.1 percent in Cyprus and 4.5 percent in Slovenia. 
Compare the two data by comparison based on difference and by comparison based on ratios! 

We can compare data by considering their  

• differences: 7.1-4.5=2.6 percentage points 
• ratios: 7.1/4.5=1.577 → 157.7% → +57.7% 

The unemployment rate in Cyprus was 2.6 percentage point higher than in Slovenia in 2019. 
The unemployment rate in Cyprus was 57.7% higher than in Slovenia in 2019. 

If we want to compare Slovenia to Cyprus, we need to consider the reciprocal of the above 
calculated values in the case of ratios: 1/1.577=0.634 → 63.4% → -36.6% 

The unemployment rate in Slovenia was 36.6% lower than in Cyprus in 2019. 

Task 2 

The following data are known in a case of three hotels: 

Type of 
guest 

1st hotel 2nd hotel 3rd hotel 

Number of 
spent nights 

(night) A 

Number 
of 

guests 
(person) 

B 

Number of 
spent nights 
per guests 

(nights/person) 
V 

Number 
of 

guests 
(person) 

B 

Number of 
spent nights 
per guests 

(nights/person) 
V 

Number of 
spent nights 

(night) A 

Domestic 1200 400 3 400 6 3000 
Foreign 5000 1000 5 300 7 1400 

Calculate the number of spent nights per guests for domestic and foreign guests together in 
case of all hotels! 
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𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑝𝑒𝑛𝑡 𝑛𝑖𝑔ℎ𝑡𝑠 𝑝𝑒𝑟 𝑔𝑢𝑒𝑠𝑡𝑠 =
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑝𝑒𝑛𝑡 𝑛𝑖𝑔ℎ𝑡𝑠

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑔𝑢𝑒𝑠𝑡𝑠
 

�̅� =
∑ 𝐴

∑ 𝐵
=

1200 + 5000

400 + 1000
= 4.43 𝑛𝑖𝑔ℎ𝑡𝑠/𝑝𝑒𝑟𝑠𝑜𝑛 

�̅� =
∑ 𝐵 ∗ 𝑉

∑ 𝐵
=

400 ∗ 3 + 300 ∗ 5

400 + 300
= 3.86 𝑛𝑖𝑔ℎ𝑡𝑠/𝑝𝑒𝑟𝑠𝑜𝑛 

�̅� =
∑ 𝐴

∑
𝐴
𝑉

=
3000 + 1400

3000
6 +

1400
7

= 6.29 𝑛𝑖𝑔ℎ𝑡𝑠/𝑝𝑒𝑟𝑠𝑜𝑛 

Task 3 

In 2012, the following data are known in Southern Great Plain (which consists of Bács-
Kiskun, Békés and Csongrád counties): 

County 
GDP per capita 

(thousand 
HUF/person) V 

Population 
(person) B 

Bács-Kiskun 2 001 521 852 
Békés 1 595 362 662 

Csongrád 2 146 411 764 
Southern Great Plain  1 296 278 
Source: Hungarian Central Statistical Office (2012) 

Calculate the GDP per capita for Southern Great Plain! 

GDP per capita=GDP/Population 

�̅� =
∑ 𝐵 ∗ 𝑉

∑ 𝐵
=

521852 ∗ 2001 + 362662 ∗ 1595 + 411764 ∗ 2146

1296278
= 1933 𝐻𝑈𝐹/𝑝𝑒𝑟𝑠𝑜𝑛 
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Task 4 

There was a survey in a city about the number of mobile phones (the city consist of only two 
districts). The number of mobile phones per capita is known in the following table: 

District 
Number of mobile phones 
per owners (pieces/person) 

Distribution of mobile 
phones (%) 

Downtown 2 45 
Garden city 1.5 55 

Total  100 
Calculate the number of mobile phones per capita for the whole city! 

Number of mobile phones per capita=Number of mobile phones/number of mobile 
phone owners 

�̅� =
∑ 𝐴

∑
𝐴
𝑉

=
1

0.45
2 +

0.55
1.5

=
100

45
2 +

55
1.5

= 1.69 𝑝𝑖𝑒𝑐𝑒𝑠/𝑝𝑒𝑟𝑠𝑜𝑛 

Task 5 

The export of a company is known between 2000 and 2005.  

Year Export 
(tons) 

Export, 
previous 

year=100.0% 
Export, 

2012=100.0% 
2010 200 - 91.7 
2011 210 105.0 96.3 
2012 218 103.8 100.0 
2013 232 106.4 106.4 
2014 240 103.4 110.1 
2015 250 104.2 114.7 

A) Calculate and interpret 
i. the link ratios, 

𝑙𝑖 =
𝑥𝑖

𝑥𝑖−1
→  𝑙2014 =

𝑥2014

𝑥2013
=

240

232
= 1.034 → 103.4% →  +3.4% 

In 2014 the export has 
increased by 3.4% compared to 
2013. 
IMPORTANT: we can not 
calculate link ratios for the first 
time period (as the data for the 
previous period is unknown)! 
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ii. the base ratios on 2012 base. 

𝑏𝑖 =
𝑥𝑖

𝑥𝑏
→  𝑏2014 =

𝑥2014

𝑥2012
=

240

218
= 1.101 → 110.1% →  +10.1% 

In 2014 the export has increased by 10.1% compared to 2012. 
IMPORTANT! For the periods BEFORE the base period don't use the expressions 
increased or decreased (as increasing and decreasing values back in time does not 
make sense), use the expressions higher or lower instead! 
Example: In 2010 the export was 8.3% lower compared to 2012. 

B) Calculate during the given period the total  
i. the absolute changes!  

𝑥𝑛 − 𝑥1 = 250 − 200 = +50 𝑡 
ii. the relative changes, 

𝑥𝑛

𝑥1
=

250

200
= 1.25 → 125% →  +25% 

C) Calculate the yearly average  
i. absolute change (increment of growth)! 

�̅� =
𝑥𝑛 − 𝑥1

𝑛 − 1
=

50

5
= +10 𝑡 

In the examined period (between 2010 and 2015) the export has increased on 
average by 10 tons annually. 

ii. relative change (growth rate), 

𝑙 ̅ = √
𝑥𝑛

𝑥1

𝑛−1

= √1.25
5

= 1.046 →  +4.6% 

In the examined period (between 2010 and 2015) the export has increased on 
average by 4.6% annually. 

D) Estimate the export of 2010 with the help of  
i. increment of growth, 

ii. growth rate! 
Year Export 

(tons) 
Estimation based on 
increment of growth, 
tons 

Estimation based on 
growth rate, tons 

2010 200 200 200.0 
2011 210 210 209.1 
2012 218 220 218.7 
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2013 232 230 228.7 
2014 240 240 239.1 
2015 250 250 250.0 
2016 

 
260 261.4 

2017 
 

270 273.3 
2018 

 
280 285.8 

2019 
 

290 298.9 
2020 

 
300 312.5 

iii. What is the main difference between the two forecasting techniques? 
The increment of growth can be used for forecasting if we assume a linear growth 
(or decrease) while the growth rate is generally used if an exponential growth (or 
decrease) is assumed. To determine which technique we should use, it is generally 
recommended to visualise the data to decide on what kind of growth path it follows.  

1.6. Practice exercises  

Task 1  

On the Eurostat website look for a dataset that contains the annual per capita income of 
Hungarian citizens for 2018 by income deciles and answer the following questions (Hint: 
data is somewhere here: http://www.ksh.hu/stadat_annual_2_2) 

a) How many people live  
− in the poorest decile: 
− in the richest decile: 

b) How much is the total net annual per capita income 
− of people in the poorest decile: 
− of people in the richest decile: 

c) Based on the above data (and other data available in the database) calculate 
− the share of income of the poorest decile: 
− the share of income of the richest decile: 

d) Calculate and interpret the R/P 10% ratio. 
e) Following the previous steps try to calculate and interpret the R/P 20% ratio 

(voluntary task/homework). 
f) Calculate the share of income of all deciles and with the help of those, calculate the 

Robin Hood-index (voluntary 
task/homework) 

http://www.ksh.hu/stadat_annual_2_2
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Task 2 

Look for the official statistical website of your country and find the following indicators (and 
the description of each as well) for your own country: 

a) total GDP, 
b) GDP per capita, 
c) population, 
d) share of population living below poverty rate 
e) employment rate, 
f) unemployment rate, and 
g) inflation rate 

for the latest year available! 

Task 3 

Data is given about the gross domestic product (in million EUR) for Greece between 2009 
and 2018 (Data source: Eurostat). Solve the following exercises in Excel: 

a) Calculate the base ratios on a 2013 base. Interpret the calculated value for 2015. 
b) Calculate and interpret the growth rate based on GDP between 2009 and 2018. 
c) Give a forecast for the period between 2019 and 2028 using the calculated growth rate 

from question b). 
d) Create a line chart that contains the actual GDP values and the forecast as well.  

Gross domestic 
product, million EUR 

Gross domestic product, 
2013=100.00% 

Forecast based on 
growth rate, million EUR 

2009 237534.2 
  

2010 226031.4 
  

2011 207028.9 
  

2012 191203.9 
  

2013 180654.3 
  

2014 178656.5 
  

2015 177258.4 
  

2016 176487.9 
  

2017 180217.6 
  

2018 184713.6 
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1.7. Questions 

1. Basic requirements on official statistics (the main points only, without detailed 
explanation) 

2. The main members of the national statistical system/service 
3. The most important international statistical organizations concerning Europe and the 

developed world 
4. Who are residents in a country? 
5. The main data sources for statistics (input information of statistics) 
6. Base concept of data protection 
7. The main infrastructural issues of official statistics (main categories only) 
8. Content of statistical business register (main categories only) 
9. Main requirements on statistical classification systems 
10. Classification system of economic activities recommended by UN and followed in 

EU. 
11. The role of correspondence tables connected with classifications 
12. Metadata. What are the most important information we can learn from metadata? 
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2. Social statistics 

This chapter introduces the basic terms of social statistics. Learning of this chapter is 
successful if the Reader is able to  
- explain the meaning of social statistics, income inequality and poverty statistics,  
- identify the main indicators of social statistics, 
- calculate the main indicators of income inequality and poverty statistics. 
 
Knowledge obtained by reading this chapter:  
- basic terms of social statistics, income inequality and poverty statistics; 
- calculation of income inequality and poverty statistics measures. 
 
Skills obtained by reading this chapter:  
- Statistical communication – basic terminology, making connections between statistical 

and everyday terms; 
- Organization – design, plan and carry out simple analyses. 
- The student can uncover facts and basic connections, can arrange and analyse data 

systematically, can draw conclusions and make critical observations along with 
preparatory suggestions using the theories and methods learned. The student can make 
informed decisions in connection with routine and partially unfamiliar issues both in 
domestic and international settings; 

 
Attitudes developed by reading this chapter:  
- Openness towards the different forms of statistics, with special regards to poverty and 

income inequality. 
- The student is open to new information, new professional knowledge and new 

methodologies.  
- Being sensitive to the changes occurring to the wider economic and social circumstances 

of his/her job, workplace or enterprise. The student tries to follow and understand these 
changes. 

  
This chapter makes the Reader to be autonomous in:  
- Taking responsibility for his/her analyses, conclusions and decisions; 
- Taking responsibility for his/her work and behaviour from all professional, legal and ethical 
aspects in connection with keeping the accepted norms and rules; 
- Completing his/her tasks independently and responsibly as a member of certain projects, 
team tasks and organisational units. 
 

2.1. Goals 

• Revise the theoretical background 
of social statistics 

• Learn to calculate the main social 
statistics indicators 
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2.2. Learning activities 

1. Please read the introductory lecture slides about the basic terms and infrastructure of 
statistics (Eco and Soc Stat 2 Social Stat 2020.pptx file on Coospace) 

2. Solve the exercises 1-2 
a. Solutions can be found in the Solutions chapter 

3. Check your knowledge: solve the practice exercises  
4. Answer the theoretical questions found at the end of this chapter 

2.3. Main concepts and definitions 

Social statistics is the use of statistical measurement systems to study human behaviour in a 
social environment, and to study the social environment itself as well. Nearly all population 
statistics and economic statistics give important information and aspects to understand and 
evaluate social statistical questions.  Some topics of population statistics could be categorized 
under social statistics as well, such as statistics on fertility and mortality. Furthermore, social 
statistics can contribute to economic statistics. Some areas of social statistics could be 
categorized under economic statistics as well, like statistics on employment, income, health, 
dwelling, poverty – from their economic points of view. Social statistics deals with the 
following areas of statistics: 

• Family statistics 
• Health statistics 
• Education and culture statistics 
• Employment statistics (see part 3.) 
• Statistics on income and living standards, e.g.: 

o Income inequalities 
o Poverty statistics 

• Dwelling statistics 
• Religion statistics 
• Justice statistics 

The measures of social statistics are called social indicators. The system of social indicators 
summarizes the results of social statistics by main issues of social questions and problems to 
be investigated. As discussed in the 
previous chapter, social statistics is not 
distinct from the other areas as statistics, 
therefore social indicators in many cases 
include several indicators from population 
and economic statistics as well. The 
UNSD has formulated a 
recommendation for the minimal list of 
social indicators, which is the minimal 
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amount of social indicators (41 indicators all-together in 5 main categories) required to 
describe social statistics, and whose areas are the following (for detailed description, refer to 
the lecture slides): 

1. Population 
1.1. Population size 
1.2. Composition of the population 
1.3. Population growth and distribution 

2. Health 
2.1. Life expectancy 
2.2. Maternal mortality and infant mortality 
2.3. Child-bearing 
2.4. Contraceptive prevalence 
2.5. HIV/AIDS 

3. Housing 
3.1. Persons per room 
3.2. Human settlements 
3.3. Water supply and sanitation 

4. Education 
4.1. Literacy 
4.2. Primary education 
4.3. Secondary education 
4.4. Tertiary education 
4.5. School life expectancy 

5. Work 
5.1. Income and economic activity 
5.2. Part-time employment 
5.3. Distribution of labour force by status in employment 
5.4. Adult unemployment 

As it can be seen from the list above there is some overlapping with population and economic 
statistics as the above UNSD recommendation for social indicators contains population-
related indicators (e.g. population size data) and some economy-related indicators as well 
(e.g. employment data). Furthermore, this minimal list is not complete (hence the name, 
minimal) as it does not deal with income 
inequalities and with poverty statistics. 
The OECD has also formulated their 
system of social indicators, which is 
much more sophisticated and complex 
compared to the UNSD minimal 
recommendation: 

1. General social context 
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1.1. Household income 
1.2. Fertility 
1.3. Migration 
1.4. Family 
1.5. Demographic trends 

2. Self-sufficiency 
2.1. Social status: employment, unemployment, skills 
2.2. Societal responses: education spending, expected years in retirement 

3. Equity 
3.1. Social status: income inequality, poverty, out-of-work benefits, affordable housing 
3.2. Societal responses: social spending 

4. Health 
4.1. Social status: life expectancy, HIV/AIDS, suicide rates, tobacco and alcohol 

consumption 
4.2. Societal responses: health spending 

5. Social cohesion 
5.1. Social status: life satisfaction, confidence in institutions, violence against women, 

voting, online activities 
6. Risks that matter (new set of indicators added in 2019) 

6.1. Risk perceptions and concerns 
6.2. Perceptions of government effectiveness and fairness 
6.3. Preferences for social policy 

The Lisbon Strategy, a 10-year development plan of the European Union set in 2000 invited 
decision-makers of the EU (the European Council and the European Commission) to describe 
a set of indicators to promote a better understanding of social exclusion, which led to the 
establishment of the Laeken indicators in 2001. The Laeken indicators were established by 
the European Council in December 2001 in Laeken (Brussels suburb), Belgium, hence its 
name. These indicators formulate a set of common indicators on poverty and social exclusion 
which are harmonised all across the EU. The European Council endorsed a first set of 18 
common statistical indicators (see lecture slides for detailed list of indicators) for social 
inclusion, which will allow monitoring Member States’ progress towards the agreed EU 
objectives in a comparable way, highlighting the “multidimensionality” of the phenomenon of 
social exclusion. The Laeken indicators can be grouped to four main dimensions, which are: 

• financial poverty and income 
distribution, 

• health, 
• education and 
• employment. 
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Income inequality 

The state of affairs in which assets, wealth, or income are distributed unequally among 
individuals in a group, among groups in a population, or among countries is called inequality. 
Economic inequality is the gap between the rich and the poor, which can appear as income 
inequality (e.g. wage differences) or wealth disparity. The most popular income inequality 
measures are the R/P10% and 20% (R/P refers to comparing the rich to the poor), the Gini 
index and the Hoover-index 8sometimes called the Robin Hood-index): 

• R/P 10%: The ratio of the average income of the richest 10% to the poorest 10%. 
Shows how many times more the richest 10% earns compared to the poorest 10%. The 
value of this indicator is ranging between 1 and ∞, where 1 denotes perfect equality 
(as the share of income of the richest decile is equal to the share of income of the 
poorest decile) and the higher the value of this indicator, the strongest inequality is in 
a population. 

• R/P 20%: The ratio of average income of the richest 20% to the poorest 20%. A 
modified version of the R/P 10% indicator comparing the income of quintiles. Shows 
how many times more the richest 20% earns compared to the poorest 20%. Similar to 
the R/P 10% indicator, the value of this indicator is also ranging between 1 and ∞, 
where 1 denotes perfect equality and the higher the value of this indicator, the 
strongest inequality is in a population. 

• Gini index: based on Lorenz curve of the income (or wealth) distribution in a country. 
This index measures the wealth distribution among the members of a population, the 
value of which can range between 0 and 1 (0 % and 100%), where 0 means perfect 
equality (where everyone possesses and equal share of the total wealth) and 1 means 
perfect inequality (where only 1 unit of the population possesses 100% of the total 
wealth). 

• Hoover-index: shows the percentage of the total income that should be redistributed 
in the population to reach income equality. The name Robin Hood-index is coming 
from the notion of redistributing the excess wealth (the share of income the rich has 
above how much they should have if there was equality) of the rich among the poor, 
just how Robin Hood has been stealing from the rich to give it to the poor. 

Poverty statistics 

“Poverty entails more than the lack of 
income and productive resources to 
ensure sustainable livelihoods. Its 
manifestations include hunger and 
malnutrition, limited access to education 
and other basic services, social 
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discrimination and exclusion, as well as the lack of participation in decision-making. In 2015, 
more than 736 million people lived below the international poverty line. Around 10 per cent 
of the world population is living in extreme poverty and struggling to fulfil the most basic 
needs like health, education, and access to water and sanitation, to name a few. There are 
122 women aged 25 to 34 living in poverty for every 100 men of the same age group, and 
more than 160 million children are at risk of continuing to live in extreme poverty by 2030.”1 

Poverty, as the UN quote also says, is the lack of income and resources to sustain an 
acceptable standard of living. Poverty can lead to hunger, malnutrition, lack of access to 
public services, healthcare or education. People are said to be living in poverty if their 
income and resources are so inadequate as to preclude them from having a standard of 
living considered acceptable in the society in which they live. Because of their poverty they 
may experience multiple disadvantage through unemployment, low income, poor housing, 
inadequate health care and barriers to lifelong learning, culture, sport and recreation. They are 
often excluded and marginalized from participating in activities (economic, social and 
cultural) that are the norm for other people, and their access to fundamental rights may be 
restricted. 

Here are some basic terms we can encounter in the topic of poverty: 

• One-dimensional poverty: When we speak about one-dimensional poverty, we mean 
the lack of income, and this is the most commonly analysed dimension of poverty. 

• Multi-dimensional poverty: refers to the severe deprivation of basic human needs, 
such as food, safe drinking water, sanitation facilities, health, shelter, education, 
information etc. Multi-dimensional poverty depends not only on the income of 
persons, but also on access to services. 

•  Objective poverty (indirect and calculated): objective poverty studies use 
information collected via variables whose measurement comes from direct 
observation, which gives them a high degree of objectivity. The most commonly used 
variables in objective poverty studies are household income and expenditure. 

• Subjective poverty (direct): subjective poverty studies are based on the perception 
that the individuals or households themselves have of their situation. 

• Absolute poverty: means that the individual’s basic needs are not covered (i.e. there 
is a lack of basic goods and services). The absolute poverty is defined for the whole 
world, as an amount of income a 
person should earn to sustain an 
acceptable standard of living, 
making it possible to compare 
poverty data between different 

 
1 United Nations (2019). Ending Poverty. Online: https://www.un.org/en/sections/issues-
depth/poverty/, accessed 17 February 2020. 

https://www.un.org/en/sections/issues-depth/poverty/
https://www.un.org/en/sections/issues-depth/poverty/
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countries. The UN described absolute poverty as “a condition characterized by severe 
deprivation of basic human needs, including food, safe drinking water, sanitation 
facilities, health, shelter, education and information. It depends not only on income 
but also on access to services”(UN, 1995, p. 38)2. One example for the absolute 
poverty measures could be the International Poverty Line used by the World Bank 
Group: they define extreme poverty as living under 1.90 USD a day, which, 
considering the different income levels of countries, might not mean the same standard 
of living everywhere. 

• Quasi absolute poverty: one disadvantage of absolute poverty measures is that they 
do not consider the economic development and performance of countries. However, 
e.g. if we set a poverty threshold in Switzerland, that would mean a higher standard of 
living even in other European countries, not to mention the developing world where 
people would wish to ever reach the Swiss poverty threshold. This raises the need for 
poverty measures which do consider the surrounding economic circumstances, 
therefore quasi absolute poverty means living below the minimum subsistence level 
defined by the requirements of the surrounding society (in a country). 

• Relative poverty: relative poverty –as the name suggests- is not an absolute measure 
of poverty (like the International Poverty Line), but is comparing the income situation 
and living standard of persons to their own country’s income levels and living 
standards. Relative poverty means a clearly disadvantaged situation either financially 
or socially, comparing persons to the people in their own environment. Relative 
poverty makes it easier to measure the level of poverty in a given society, however, 
even though relative poverty measures describe the situation of a country better, the 
results are not universally comparable, as the poverty threshold is generally defined as 
a percentage of the national median income, which differs based on the economic 
performances of countries. 

• Poverty threshold, or poverty line, is the minimum level of income deemed adequate 
in a particular country.  

• Relatively poor: the persons with an equivalised disposable income below the risk-of-
poverty threshold (relative poverty line), which is set at 60% of the national median 
equivalised disposable income (included all social transfers as well). 

• Relative poverty rate: the share of persons with a disposable income below 60% of 
the national equivalised median income. It can be calculated as the ratio of the number 
of people who fall below the poverty line and the total population. 

 
2 United Nations (1995). Report of the World Summit for Social Development. Online: 
https://undocs.org/A/CONF.166/9, accessed 19 February 2020. 

https://undocs.org/A/CONF.166/9
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𝑅𝑒𝑙𝑎𝑡𝑖𝑣𝑒 𝑝𝑜𝑣𝑒𝑟𝑡𝑦 𝑟𝑎𝑡𝑒

=
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑒𝑟𝑠𝑜𝑛𝑠 𝑙𝑖𝑣𝑖𝑛𝑔 𝑏𝑒𝑙𝑜𝑤 𝑡ℎ𝑒 𝑝𝑜𝑣𝑒𝑟𝑡𝑦 𝑡ℎ𝑟𝑒𝑠ℎ𝑜𝑙𝑑

𝑇𝑜𝑡𝑎𝑙 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛
 

• Persistent poverty rate: the share of persons with a disposable income below the at-
risk-of-poverty threshold in the current year and in at least two of the preceding three 
years.  

• Poverty gap: the percentage by which the mean income of the poor falls below the 
poverty line 

𝑃𝑜𝑣𝑒𝑟𝑡𝑦 𝑔𝑎𝑝 (%)

= 100

∗
𝑝𝑜𝑣𝑒𝑟𝑡𝑦 𝑙𝑖𝑛𝑒 − 𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑖𝑛𝑐𝑜𝑚𝑒 𝑜𝑓 𝑝𝑒𝑜𝑝𝑙𝑒 𝑢𝑛𝑑𝑒𝑟 𝑡ℎ𝑒 𝑝𝑜𝑣𝑒𝑟𝑡𝑦 𝑙𝑖𝑛𝑒

𝑝𝑜𝑣𝑒𝑟𝑡𝑦 𝑙𝑖𝑛𝑒
 

Material deprivation 

Material deprivation refers to the inability for individuals or households to afford those 
consumption goods and activities that are typical in a society at a given point in time, 
irrespective of people’s preferences with respect to these items. The material deprivation 
covers indicators relating to economic strain, durables, housing and environment of the 
dwelling. Severely materially deprived persons have living conditions severely constrained by 
a lack of resources. We can classify a person as materially deprived if out of the below 9 
items they are lacking at least 4: 

1. cannot afford to pay rent or utility bills,  
2. cannot keep the home adequately warm,  
3. cannot afford facing unexpected expenses,  
4. cannot eat meat, fish or a protein equivalent every second day,  
5. cannot afford a week holiday away from home,  
6. a car,  
7. a washing machine,  
8. a colour TV, or  
9. a telephone. 

Social exclusion 

Social exclusion is the process in which 
individuals or entire communities of 
people are systematically blocked from 
rights, opportunities and resources, e.g.: 
housing, employment, healthcare, 
education (e.g. school segregation), civic 
engagement, democratic participation and 
due process, that are normally available to 
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members of society and which are key to social integration.  

While exclusion can lead to economic poverty, and while social exclusion and poverty are 
deeply interconnected, they are not coextensive. People can be poor without being socially 
excluded or excluded without being poor. Being poor leads to social exclusion, which 
increases social stigmatization and marginalization from institutions, leading to greater 
poverty. Social exclusion however does not necessarily lead to economic poverty, but it is 
always linked to exclusion from institutions of society and always leads to a poorer sense of 
well-being. 

2.4. Exercises 

Task 1 

The following data are known for a society from 2005: 
Annual per capita income, thousand HUF 960 
Annual per capita income for those who earn below the average, thousand HUF 576 
Annual per capita income for those who earn above the average, thousand HUF 1 716 

 
Distribution of incomes by income deciles 

Year 
1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 

Income deciles 
2000 3.3 5.0 6.2 7.2 8.2 9.1 10.2 11.7 14.1 25.0 
2005 3.5 5.5 6.7 7.6 8.5 9.3 10.4 11.8 14.0 22.6 

 
Calculate the following income inequality indices for 2005! Interpret the results! 

a) R/P 10% 
b) the Robin-Hood index (Hoover-index) 
c) How did the Robin-Hood index change between 2000 and 2005? 
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Task 2 

The given data are known about a society for 2006: 
Poverty threshold: 580 thousand HUF/person/year 
 
Name of indicator Poverty threshold Total 

below above 
population, persons 831000 2169000 3000000 
annual income, million 
HUF (for the society 
layer) 

352000 1301000 1653000 

 
Calculate 

a) the relative poverty rate 
b) the poverty gap 

Interpret the results! 

2.5. Solutions 

Task 1 

The following data are known for a society from 2005: 
Annual per capita income, thousand HUF 960 
Annual per capita income for those who earn below the average, thousand HUF 576 
Annual per capita income for those who earn above the average, thousand HUF 1 716 

 
Distribution of incomes by income deciles 

Year 
1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 

Income deciles 
2000 3.3 5.0 6.2 7.2 8.2 9.1 10.2 11.7 14.1 25.0 
2005 3.5 5.5 6.7 7.6 8.5 9.3 10.4 11.8 14.0 22.6 

 
Calculate the following income inequality indices for 2005! Interpret the results! 

a) R/P 10% 

R/P 10% =
Share of income of the 10th decile

Share of income of the 1st decile
 

2000:  R/P 10% =
25

3.3
= 7.58 

In 2000 the richest 10% earned 7.58-
times more than the poorest 10%. 
2005: R/P 10% =

22.6

3.5
= 6.46 

In 2005 the richest 10% earned 6.46-
times more than the poorest 10%. 
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b) the Robin-Hood index (Hoover-index) 

Hoover − index = ∑(di − 10) , if di ≥ 10% 

2000: Hoover − index = (10.2 − 10) + (11.7 − 10) + (14.1 − 10) + (25 − 10) = 21% 
In 2000, 21% of the income of the richest should have been distributed among the poor to 
reach income equality. 
2005: Hoover − index = (10.4 − 10) + (11.8 − 10) + (14.0 − 10) + (22.6 − 10) =

18.8% 
In 2005, 18.8% of the income of the richest should have been distributed among the poor to 
reach income equality. 

c) How did the Robin-Hood index change between 2000 and 2005? 
The value of the Hoover-index has decreased by 2.2 percentage points, meaning that income-
inequality has decreased by a small degree in this society. 

Task 2 

The given data are known about a society for 2006: 
Poverty threshold: 580 thousand HUF/person/year → 0.58 million HUF/person/year! 
 
Name of indicator Poverty threshold Total 

below above 
population, persons 831000 2169000 3000000 
annual income, million 
HUF (for the society 
layer) 

352000 1301000 1653000 

 
Calculate 

a) the relative poverty rate 

Relative poverty rate =
Population below poverty threshold

Population
=

831000

3000000
= 0.277

→ 27.7% 
In this society, 27.7% of the population was living below the poverty threshold in 2006. 

b) the poverty gap 
Relative poverty gap (%)

=
poverty threshold − average income of people below the poverty threshold

poverty threshold
∗ 100 

Average income of people below the poverty threshold=352000/831000=0.4236 million 
HUF/person/year 
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Relative poverty gap (%) =

0.58 − 0.4236

0.58
∗ 100 = 26.97% 

26.97% of the poverty threshold's value should be given to the poor living below the poverty 
threshold to reach the poverty threshold. 
The mean income of the poor falls below the poverty threshold by 26.97% 
The poor who are below the poverty threshold have by 26.97% less per capita income than the 
poverty threshold. 

2.6. Practice exercises 

Task 1 

Some data are known for a country for 2017: 
Population:  9 638327 persons 
People living below the poverty threshold:  1291535 persons 
Average income of people living below poverty threshold:  1853 EUR 
Poverty threshold:  2994 EUR 

Calculate and interpret the poverty indicators. 

Task 2 

The following data is known for the income distribution in Portugal (data source: Eurostat). 
Calculate and interpret the following income inequality indicators: 

a) R/P 20%, 
b) Hoover-index. 

 
Year Share of income by income deciles, % 

1st 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 
2008 2.8 4.3 5.3 6.4 7.4 8.5 9.9 11.8 15.4 28.1 
2013 2.5 4.5 5.7 6.8 7.8 8.9 10.3 12.1 15.2 26.4 
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Task 3 

Choose the correct answer(s) from the following lists! Note: this is a multiple-choice exercise; 
in certain cases, more than one statement can be correct. 
 
Laeken indicators 

a) were developed by the USA 
b) were developed by the EU 
c) were developed by the OECD 
d) were developed by the UN 

 
Laeken indicators 

a) are a set of 18 common statistical indicators for social inclusion 
b) are a set of 4 common statistical indicators for social inclusion 
c) collects indicators in four dimensions such as financial poverty, employment, health 

and agriculture 
d) collects indicators in four dimensions such as financial poverty, employment, health 

and education 
 
Income inequalities 

a) can reflect income differences among individuals in a group 
b) can reflect income differences among countries 
c) do not exist if the Lorenz curve is far away from the line of equality 
d) are high if the value of Gini index is high 

 
R/P 10% 

a) Shows the ratio of the poorest 10 percent in the population 
b) Shows the ratio of the richest 10 percent in the population 
c) Is an indicator for measuring income inequalities 
d) Shows that the richest 10 percent’s share from income was “R/P10%” times higher 

than the poorest 10 percent’ share from income 
 
Concerning poverty, 

a) absolute poverty is defined as a situation in which the individual’s basic needs are not 
covered 

b) absolute poverty is defined as a 
situation when someone has no 
income at the end of the month 

c) relative poverty is defined as a 
situation when someone has less 
income than the others at the end 
of the month 
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d) relative poverty reflects a disadvantaged situation, either financially or socially, with 

regards to other people in their environment 
 
For measuring relative poverty, 

a) the ratio of those living from 1.25$ per day can be used 
b) poverty gap can be used 
c) the share of persons with a disposable income below 60% of the national equalised 

median income can be used 
d) the share of persons below the minimum subsistence level can be used 

2.7. Questions 

1. The 5 main groups of social indicators recommended by UNSD 
2. What is the infant mortality rate? 
3. The 5 main groups of social indicators recommended by OECD 
4. What are the Leaken indicators?  
5. What are the most popular indexes of income inequality? Give maximum 3 examples. 
6. What does the Gini index mean? 
7. What does the Lorenz curve concerning the income distribution mean? 
8. How you could make an upcoming estimation for the Gini coefficient if you know the 

share of the richest people from the all income? 
9. What are the main components of multi-dimensional poverty? 
10. What are the differences between the objective and subjective poverty studies? 
11. What does the absolute and extreme income poverty mean? 
12. What does the quasi absolute income poverty mean?  
13. What does the minimum subsistence level in poverty statistics mean? 
14. How is the relative poverty line (the risk-of-poverty threshold) defined in the 

European Union, and how in OECD? 
15. What does the relative poverty rate mean in EU and in OECD? 
16. What is the persistent poverty rate? 
17. What is the poverty gap? 
18. What does the adjusted size (consumption units) of household/family mean? 
19. What is the adjusted income per capita in a family, concerning the poverty statistics? 
20. What are the main components of material deprivation? 
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3. Employment statistics 

This chapter introduces the basic terms of employment statistics. Learning of this chapter is 
successful if the Reader is able to  
- explain the meaning of employment statistics,  
- identify the main indicators of employment statistics, 
- calculate the main labour market indicators. 
 
Knowledge obtained by reading this chapter:  
- basic terms of employment statistics, and labour market indicators; 
- calculation of labour market indicators. 
 
Skills obtained by reading this chapter:  
- Statistical communication – basic terminology, making connections between statistical 

and everyday terms; 
- Organization – design, plan and carry out simple analyses. 
- The student can uncover facts and basic connections, can arrange and analyse data 

systematically, can draw conclusions and make critical observations along with 
preparatory suggestions using the theories and methods learned. The student can make 
informed decisions in connection with routine and partially unfamiliar issues both in 
domestic and international settings; 

 
Attitudes developed by reading this chapter:  
- Openness towards the different forms of statistics, with special regards to official 

statistics. 
- The student is open to new information, new professional knowledge and new 

methodologies. The student is also open to take on task demanding responsibility in 
connection with both solitary and cooperative tasks. The student strives to expand his/her 
knowledge and to develop his/her work relationships in cooperation with his/her 
colleagues. 

  
This chapter makes the Reader to be autonomous in:  
- Taking responsibility for his/her analyses, conclusions and decisions; 
- Taking responsibility for his/her work and behaviour from all professional, legal and ethical 
aspects in connection with keeping the accepted norms and rules; 
- Completing his/her tasks independently and responsibly as a member of certain projects, 
team tasks and organisational units. 
 

3.1. Goals 

• Revise the theoretical background 
of employment statistics 

• Learn to calculate the main 
employment statistics indicators 
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3.2. Learning activities 

1. Please read the lecture slides about the topic of employment statistics (Eco and Soc 
Stat 3 Empolyment 2020.pptx file on Coospace) 

2. Solve the exercises 1-4 
a. Solutions can be found in the Solutions chapter 

3. Answer the theoretical questions found at the end of this chapter 
4. Further readings on employment statistics (supplementary material): 

• ILO Glossary of Statistical Terms: <<link>>  
• ILO on employment: <<link>>  
• Eurostat Statistics Explained on Employment Statistics: <<link>> 

3.3. Main concepts and definitions 

The population of a society can be divided into several different parts from a labour point of 
view. The number of people in these groups can be used to calculate the following labour 
market indicators (or employment statistics indicators): 

• Economic activity rate 
• Employment rate 
• Unemployment rate 

The population can be divided into two main parts, the working-age and non-working age 
population. Labour statistics generally concerns people 15 years and above to be considered 
working-age, while the upper limit of the working age population can vary depending on 
which organization’s definition we follow. The nowadays mostly preferred definition sets the 
working-age population to be between the ages 15-74 years, while others (e.g. OECD) sets the 
upper limit at 64 years. A new recommendation for developed economies, where people at 
ages above the upper limit of the working-age population are also on the labour market, is that 
the working-age population to be considered between the ages of 15-99 years. 

According to the ILO definition, “the working-age population is commonly defined as persons 
aged 15 years and older, although the age limits can vary from country to country”.3 

The working age population can be divided into two main groups: the economically active 
and inactive. Economically inactive are those who do not want to work or who want a job, 
but do not make any required step for it, 
these are called passive unemployed. 
Social statistics deals with active and 
passive unemployed, while economic 
statistics deals with the active 

 
3 ILO (2019). ILO Glossary of Statistical Terms. Online: https://www.ilo.org/ilostat-
files/Documents/Statistical%20Glossary.pdf, accessed: 19 March 2020. 

https://www.ilo.org/ilostat-files/Documents/Statistical%20Glossary.pdf
https://www.ilo.org/ilostat-files/Documents/description_STE_EN.pdf
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Employment_statistics
https://www.ilo.org/ilostat-files/Documents/Statistical%20Glossary.pdf
https://www.ilo.org/ilostat-files/Documents/Statistical%20Glossary.pdf


                     EFOP-3.4.3-16-2016-00014 
 

 
38 

Szegedi Tudományegyetem 

Cím: 6720 Szeged, Dugonics tér 13. 

www.u-szeged.hu 

www.szechenyi2020.hu 

 

 
unemployed only (who, even though, does not have a job but are looking for a job actively.) 
Hence, the economically inactive are neither employed and nor unemployed, these people can 
be e.g.: 

• pensioners, 
• persons on child-care leave, 
• recipients of jobseeker or social allowance or 
• students. 

The economically active population is generally called the labour force supply. It can be 
divided into two main groups: the employed and the unemployed. The employed are those 
who are employees (either part- or full time) or are self-employed. According to the Labour 
Force Survey (LFS), we can talk about an employed person if they had at least 1 hour paid 
work during the last week4. More in detail: 

Employed persons: those persons, who  
• worked 1 hour or more for pay, profit or payment in kind in job or business (including 

farm),  
• or worked 1 hour or more without being paid in a family business or on a farm (i.e. unpaid 

family workers),  
• or were employees who had a job from which they were temporarily absent 

during the reference week. 

According to the ILO definition, “persons in employment are defined as all those of working 
age who, during a short reference period, were engaged in any activity to produce goods or 
provide services for pay or profit. They comprise employed persons "at work", i.e. who 
worked in a job for at least one hour; and employed persons "not at work" due to temporary 
absence from a job, or to working-time arrangements (such as shift work, flexitime and 
compensatory leave for overtime).5 

The unemployed are those, whom during a reference period at the same time were without 
work (not in paid employment or self-employed or unpaid family worker), were currently 
available for work and were seeking work (taken specific steps to seek employment). 
According to the LFS, we can talk about an unemployed person only if he/she fulfilled the 
requirements of seeking work and being available for work.  

Unemployed persons: those persons, who 

 
4 European Commission (2016). EU Labour Force Survey Explanatory Notes. Online: 
https://ec.europa.eu/eurostat/documents/1978984/6037342/EU-LFS-explanatory-notes-from-
2016-onwards.pdf/0fd0fa60-b533-4a94-8766-fe3d78bcccad, accessed: 19 March 2020. 

5 ILO (2019). 

https://ec.europa.eu/eurostat/documents/1978984/6037342/EU-LFS-explanatory-notes-from-2016-onwards.pdf/0fd0fa60-b533-4a94-8766-fe3d78bcccad
https://ec.europa.eu/eurostat/documents/1978984/6037342/EU-LFS-explanatory-notes-from-2016-onwards.pdf/0fd0fa60-b533-4a94-8766-fe3d78bcccad
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• did not work on the reference week, and had no job to be away from temporarily;  
• had been actively looking for work in four weeks before the survey;  
• who would be ready for work within two weeks, if they had found a job,  
• and those who found a job, can start to work within 90 days. 

According to the ILO definition, “persons in unemployment are defined as all those of 
working age who were not in employment, carried out activities to seek employment during a 
specified recent period and were currently available to take up employment given a job 
opportunity”.6 

The most important labour market/employment statistics indicators are the following: 

𝐸𝑐𝑜𝑛𝑜𝑚𝑖𝑐 𝑎𝑐𝑡𝑖𝑣𝑖𝑡𝑦 𝑟𝑎𝑡𝑒 =
𝑒𝑐𝑜𝑛𝑜𝑚𝑖𝑐𝑎𝑙𝑙𝑦 𝑎𝑐𝑡𝑖𝑣𝑒 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛

𝑤𝑜𝑟𝑘𝑖𝑛𝑔 − 𝑎𝑔𝑒 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛
 

𝐸𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡 𝑟𝑎𝑡𝑒 =
𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑑 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛

𝑤𝑜𝑟𝑘𝑖𝑛𝑔 − 𝑎𝑔𝑒 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛
 

𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡 𝑟𝑎𝑡𝑒 =
𝑢𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑑 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛

𝑒𝑐𝑜𝑛𝑜𝑚𝑖𝑐𝑎𝑙𝑙𝑦 𝑎𝑐𝑡𝑖𝑣𝑒 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛
 

When calculating these indicators, keep in mind that the denominators of the calculations are 
different (see lecture slides for detailed explanation)! 

Figure 1. Structure of the population from a labour market point of view 

 
Source: own editing 

3.4. Exercises 

 
6 ILO (2019). 
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Task 1  

The following data are known for a sub-region in a country: 

Economically inactive population:  30 thousand persons 
Number of inactive per 100 active:  20 persons 
Employment rate:     80% 

Calculate the number of people in the remaining groups and calculate the following 
employment statistic measures:  

a) Unemployment rate 
b) Economic activity rate 
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Task 2 

The following data are known for a country: 

Employment rate:   80% 
Unemployment rate:   2% 
Working age population:  2327.5 thousand persons 

Calculate the number of people in the remaining groups and calculate the following 
employment statistics measure: 

a) Economic activity rate 

Task 3 

Some data is known for Sweden for 2015 (Source: Eurostat): 

Population: 9 747 355 persons 
Working age population: 6 152 438 persons 
Employed population: 4 660 000 
Number of unemployed by 1000 employed: 82.4 persons 
 

Calculate the number of people in the remaining groups and calculate the following employment 
statistics measure: 

a) Economic activity rate 
b) Employment rate 
c) Unemployment rate 

Task 4 

Define the employment statistics status of the following 15-74 years old persons based on the 
definitions of Labour Force Survey (inactive, employed, unemployed). 

1. Mother in child-care leave who 
a. worked 2 hours long in an office on the week before the survey  

b. did not work, but looked for a job on the week before the survey and would be 
able to work within two weeks 

c. did not work and did not 
seek for a work 

2. A person without a job who 
a. worked 30 hours long on the 

week before the survey, but 
did not have any contract 
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b. worked 20 hours long on the week before the survey in the company of her 

husband, and got a salary for doing it 

c. worked 10 hours on the week before the survey in the garden in his/her family, 
with the purpose of own consumption therefore did not got a salary for it. 

It is also known that he/she looked for a job on the week before the survey and 
would be able to work within two weeks 

d. worked 10 hours on the week before the survey in the garden in his/her family, 
with the purpose of own consumption therefore did not got a salary for it. 

It is also known that he/she did not look for a job in four weeks before the 
survey. 

e. worked 7 hours long on the building of her/his neighbour’s house to help back a 
previous help of hers/his neighbour. He/she wants to look for a job after 
finishing the building. 

f. did not work, but asked about jobs from a friend in a pub on the week before the 
survey, and would be able to work within two weeks.  

g. did not work, applied for a job six weeks before the survey, but she/he only has 
waited for the answer since the application. 

h. did not work, he/she was a registered unemployed, but he/she has taken steps for 
getting an entrepreneur licence on the week of the survey, and would be able to 
work as an entrepreneur within two weeks. 

i. did not work, he/she was a registered unemployed, but he/she only has been 
waiting for a job offer from the Employment Office for five weeks. 

3. Student in full-time education who 
a.  worked as a trainee 40 hours long on the week before the survey. This 

traineeship is compulsory in his/her studies. 

b. worked in an agricultural company 40 hours long on the week before the survey. 
This job is not connected to his/her university studies.  

c. held extra lessons to other students 4 hours long on the week before the survey, 
and he/she got money for it. This job and extra income was not announced to the 
authorities. 
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3.5. Solutions 

Task 1 

The following data are known for a sub-region in a country: 

Economically inactive population:  30 thousand persons 
Number of inactive per 100 active:  20 persons 
Employment rate:     80% 

Calculate the number of people in the remaining groups and calculate the following 
employment statistic measures:  

a) Unemployment rate 
b) Economic activity rate 

 

1. 𝐼𝑛𝑎𝑐𝑡𝑖𝑣𝑒

𝐴𝑐𝑡𝑖𝑣𝑒
=

20

100
→

30000

𝐴𝑐𝑡𝑖𝑣𝑒
= 0.2 → 𝐴𝑐𝑡𝑖𝑣𝑒 = 150000 𝑝𝑒𝑟𝑠𝑜𝑛𝑠 

2. 𝑊𝑜𝑟𝑘𝑖𝑛𝑔 𝐴𝑔𝑒 𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛 = 𝐴𝑐𝑡𝑖𝑣𝑒 + 𝐼𝑛𝑎𝑐𝑡𝑖𝑣𝑒 = 150000 + 30000 =

180000 𝑝𝑒𝑟𝑠𝑜𝑛𝑠𝐸𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡 𝑟𝑎𝑡𝑒 =
𝐸𝑚𝑝𝑙𝑜𝑦𝑒𝑑

𝑊𝑜𝑟𝑘𝑖𝑛𝑔 𝑎𝑔𝑒 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛
→ 0.8 =

𝐸𝑚𝑝𝑙𝑜𝑦𝑒𝑑

180000
→

𝐸𝑚𝑝𝑙𝑜𝑦𝑒𝑑 = 180000 ∗ 0.8 = 144000 𝑝𝑒𝑟𝑠𝑜𝑛𝑠𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑑 = 𝐴𝑐𝑡𝑖𝑣𝑒 −

𝐸𝑚𝑝𝑙𝑜𝑦𝑒𝑑 = 150000 −

144000 = 6000 𝑝𝑒𝑟𝑠𝑜𝑛𝑠 
3. 𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡 𝑟𝑎𝑡𝑒 =

𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑑

𝐴𝑐𝑡𝑖𝑣𝑒
=

6000

150000
= 0.04 ~ 4% 

4. 𝐴𝑐𝑡𝑖𝑣𝑖𝑡𝑦 𝑟𝑎𝑡𝑒 =
𝐴𝑐𝑡𝑖𝑣𝑒

𝑊𝑜𝑟𝑘𝑖𝑛𝑔 𝑎𝑔𝑒 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛
=

150000

180000
=

0.833 ~ 83.3% 

Population

n.a.

Working age

180 000

Economically active

150 000

Employed

144 000

Unemployed

6 000

Economically inactive

30 000

Non-working age

n.a.
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Task 2 

The following data are known for a country: 

Employment rate:   80% 
Unemployment rate:   2% 
Working age population:  2327.5 thousand persons 

Calculate the number of people in the remaining groups and calculate the following 
employment statistics measure: 

a) Economic activity rate 

 

1. 𝐸𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡 𝑟𝑎𝑡𝑒 =
𝐸𝑚𝑝𝑙𝑜𝑦𝑒𝑑

𝑊𝑜𝑟𝑘𝑖𝑛𝑔 𝑎𝑔𝑒 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛
→ 0.8 =

𝐸𝑚𝑝𝑙𝑜𝑦𝑒𝑑

2327.5
→ 𝐸𝑚𝑝𝑙𝑜𝑦𝑒𝑑 =

2327.5 ∗ 0.8 = 1862 𝑡ℎ𝑜𝑢𝑠𝑎𝑛𝑑 𝑝𝑒𝑟𝑠𝑜𝑛𝑠 
2. Unemployment rate=2% → if we know that 2% of the active is unemployed, then the 

rest (98%) is employed → 𝐸𝑚𝑝𝑙𝑜𝑦𝑒𝑑

𝐴𝑐𝑡𝑖𝑣𝑒
= 0.98 →

1862

𝐴𝑐𝑡𝑖𝑣𝑒
= 0.98 → 𝐴𝑐𝑡𝑖𝑣𝑒 =

1862

0.98
=

1900 𝑡ℎ𝑜𝑢𝑠𝑎𝑛𝑑 𝑝𝑒𝑟𝑠𝑜𝑛𝑠 
3. 𝐴𝑐𝑡𝑖𝑣𝑖𝑡𝑦 𝑟𝑎𝑡𝑒 =

𝐴𝑐𝑡𝑖𝑣𝑒

𝑊𝑜𝑟𝑘𝑖𝑛𝑔 𝑎𝑔𝑒 𝑝𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛
=

1900

2327.5
= 0.816 ~81.6% 

4. Employed+Unemployed=Active → Active-Employed=Unemployed=1900-1862=38 
thousand persons (could also get 
the same results by calculating 2% 
of the active population based on 
the unemployment rate formula) 

5. Active+Inactive=Working age 
population → Inactive=Working 
age – Active=2327.5-1900=427.5 
thousand persons 

Population

n.a.

Working age

2327,5 thousand

Economically active

1 900 thousand

Employed

1 862 thousand

Unemployed

38 thousand

Economically inactive

427,5 thousand

Non-working age

n.a.
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Task 3 

Some data is known for Sweden for 2015 (Source: Eurostat): 

Population: 9 747 355 persons 
Working age population: 6 152 438 persons 
Employed population: 4 660 000 
Number of unemployed by 1000 employed: 82.4 persons 
 

Calculate the number of people in the remaining groups and calculate the following employment 
statistics measure: 

a) Economic activity rate 
b) Employment rate 
c) Unemployment rate 

 

1. 𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑑

𝐸𝑚𝑝𝑙𝑜𝑦𝑒𝑑
=

82.4

1000
→  

𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑑

4 660 000
=

82.4

1000
→ 𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑑 = 383 984persons 

2. Active=Employed + Unemployed=4 660 000+383 984=5 043 984 persons 

3. Inactive=Working age - Active=6 152 438-5 043 984=1 108 454 persons 

4. Non-working age=Population-
Working age=9 747 355-
6 152 438=3 594 917 persons 

5. 𝐸𝑐𝑜𝑛𝑜𝑚𝑖𝑐 𝑎𝑐𝑡𝑖𝑣𝑖𝑡𝑦 𝑟𝑎𝑡𝑒 =
5 043 984

6 152 438
= 0.8198 ~ 81.98% 

Population

9 747 355 

Working age

6 152 438 

Economically active

5 043 984

Employed

4 660 000

Unemployed

383 984

Economically inactive

1 108 454

Non-working age

3 594 917
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6. 𝐸𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡 𝑟𝑎𝑡𝑒 =

4 660 000

6 152 438
= 0.7574 ~ 75.74% 

7. 𝑈𝑛𝑒𝑚𝑝𝑙𝑜𝑦𝑚𝑒𝑛𝑡 𝑟𝑎𝑡𝑒 =
383 964

5 043 984
= 0.0761 ~7.61% 

Task 4 

Define the employment statistics status of the following 15-74 years old persons based on the 
definitions of Labour Force Survey (inactive, employed, unemployed). 

1. Mother in child-care leave who 

a. worked 2 hours long in an office on the week before the survey.  EMPLOYED 

b. did not work, but looked for a job on the week before the survey and would be 
able to work within two weeks. UNEMPLOYED 

c. did not work and did not seek for a work. INACTIVE 

2. A person without a job who 
a. worked 30 hours long on the week before the survey, but did not have any 

contract. EMPLOYED 

b. worked 20 hours long on the week before the survey in the company of her 
husband, and got a salary for doing it. EMPLOYED 

c. worked 10 hours on the week before the survey in the garden in his/her family, 
with the purpose of own consumption therefore did not got a salary for it.  

It is also known that he/she looked for a job on the week before the survey and 
would be able to work within two weeks. UNEMPLOYED – working in the 
garden for own consumption is not considered an economic activity by the ILO 
definition 

d. worked 10 hours on the week before the survey in the garden in his/her family, 
with the purpose of own consumption therefore did not got a salary for it. 
It is also known that he/she did not look for a job in four weeks before the survey. 
INACTIVE – see previous point + did not look for a job actively 

e. worked 7 hours long on the 
building of her/his 
neighbour’s house to help 
back a previous help of 
hers/his neighbour. He/she 
wants to look for a job after 
finishing the building. 
INACTIVE – not employed, 
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as did not work for a company, did not get a salary and did not work for a family 
firm or farm either, only helped out a neighbour; as this person is not looking for a 
job, therefore cannot be considered unemployed either 

f. did not work, but asked about jobs from a friend in a pub on the week before the 
survey, and would be able to work within two weeks. UNEMPLOYED – asking 
a friend for job offers might not be the best way of finding a job, but looked for a 
job actively 

g. did not work, applied for a job six weeks before the survey, but she/he only has 
waited for the answer since the application. INACTIVE – did not look for a job 
opportunity in the weeks before the survey, but when they applied for that one 
job, stopped searching 

h. did not work, he/she was a registered unemployed, but he/she has taken steps for 
getting an entrepreneur licence on the week of the survey, and would be able to 
work as an entrepreneur within two weeks. UNEMPLOYED – taking steps to be 
self-employed is also recognized by the LFS as steps taken towards finding a job 
(like how being self-employed is also recognized by the LFS as a form of 
employment) 

i. did not work, he/she was a registered unemployed, but he/she only has been 
waiting for a job offer from the Employment Office for five weeks. INACTIVE – 
passive unemployed 

2. Student in full-time education who 

a.  worked as a trainee 40 hours long on the week before the survey. This 
traineeship is compulsory in his/her studies. INACTIVE – if a work done is a 
compulsory element of someone’s studies then this work cannot be considered 
as a real employment. As students belong to the inactive group of the 
population, therefore this person is also inactive. 

b. worked in an agricultural company 40 hours long on the week before the 
survey. This job is not connected to his/her university studies. EMPLOYED – 
working on a farm is considered employment, and even though this person is a 
student, their job is not 
connected to their studies 

c. held extra lessons to other 
students 4 hours long on 
the week before the survey, 
and he/she got money for 
it. This job and extra 
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income was not announced to the authorities. EMPLOYED – working in 
exchange for a payment is considered a job by LFS regardless of its legal or 
illegal nature 

3.6. Questions 

1. Which international institution declared the globally accepted definitions for 
employment statistics? 

2. What does the working age population mean? 
3. What does the employed population mean? 
4. What does the economically active population mean? 
5. Who are unemployed by ILO definition? 
6. What does the economically inactive population mean?  
7. Which are the main components of the inactive population? 
8. What does the passive unemployed mean? 
9. What is the main characteristic (feature) of the Labour Force Survey? 
10. What are the data sources of the institutional labour statistics? 
11. What are the main elements of the gross earning? 
12. What are the main elements of compensation of employees in the National Accounts? 
13. What is the labour cost and what are the main elements of it in the National Accounts? 
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4. Price statistics 

This chapter introduces the basic terms of price statistics and index numbers. Learning of this 
chapter is successful if the Reader is able to  
- explain the meaning of price statistics, index numbers, spatial indices, 
- calculate value, price and quantity indices. 
 
Knowledge obtained by reading this chapter:  
- basic terms of price statistics, index numbers and spatial indices; 
- calculation of index numbers and spatial indices. 
 
Skills obtained by reading this chapter:  
- Statistical communication – basic terminology, making connections between statistical 

and everyday terms. 
- Organization – design, plan and carry out simple analyses. 
- The student can uncover facts and basic connections, can arrange and analyse data 

systematically, can draw conclusions and make critical observations along with 
preparatory suggestions using the theories and methods learned. The student can make 
informed decisions in connection with routine and partially unfamiliar issues both in 
domestic and international settings. 

 
Attitudes developed by reading this chapter:  
- Openness towards the different forms of statistics, with special regards to official 

statistics. 
- The student is open to new information, new professional knowledge and new 

methodologies. The student is also open to take on task demanding responsibility in 
connection with both solitary and cooperative tasks. The student strives to expand his/her 
knowledge and to develop his/her work relationships in cooperation with his/her 
colleagues. 

  
This chapter makes the Reader to be autonomous in:  
- Taking responsibility for his/her analyses, conclusions and decisions; 
- Taking responsibility for his/her work and behaviour from all professional, legal and ethical 
aspects in connection with keeping the accepted norms and rules; 
- Completing his/her tasks independently and responsibly as a member of certain projects, 
team tasks and organisational units. 
 

4.1. Goals 

• Learn the theoretical background 
of index numbers, Consumer Price 
Index (CPI) and spatial indices. 

• Learn to calculate and interpret 
index numbers, CPI and spatial 
price and quantity indices. 
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4.2. Learning activities 

1. Please read the slides about the topic of price statistics (Eco and Soc Stat 4 Price stat 
2020.pptx file on Coospace) 

2. Solve the exercises 1-6 
a. Solutions can be found in the Solutions chapter 

3. Check your knowledge: solve the practice exercises  
4. Answer the theoretical questions found at the end of this chapter 

5. Further readings on price statistics (supplementary material): 
a. More on the Harmonised Index of Consumer Prices (HICP): link 
b. More on the other EU-related consumer price indices: link 
c. More on CPI at the US Bureau of Labour Statistics website: link 
d. More on the Big Mac Index: link  
e. More on Purchasing Power Standard (PPS): link 
f. More on Purchasing Power Parities (PPP): link 

4.3. Main concepts and definitions 

• Price statistics: a subject of economic statistics, the activity of observing prices of 
units (either goods or services) of a definite group (basket) over time and calculating 
price indices to determine the average change of prices for that definite group (basket). 

• Basket: conglomeration of goods and services, which are relevant for the investigated 
issue, e.g. household consumption basket. 

• Spatial index: indices used to compare quantities and prices over two geographical 
entities. 

• Base period: base for comparison, when comparing two periods of time, the earlier 
period 

• Current period: the object of comparison, when comparing two periods of time, the 
most recent period 

• Simple index: shows the relative change in price, quantity or value of a given product 
in the current period compared to the base period. 

o Price index (simple): the average price change of a product. 
o Quantity index (simple): the average quantity change of a product. 
o Value index (simple): 

expresses the relative 
change of a phenomenon 
measured in value of a 
product. 

https://ec.europa.eu/eurostat/statistics-explained/index.php/HICP_methodology
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:Harmonised_index_of_consumer_prices_(HICP)
https://www.bls.gov/cpi/
https://www.statista.com/statistics/274326/big-mac-index-global-prices-for-a-big-mac/
https://ec.europa.eu/eurostat/statistics-explained/index.php/Glossary:Purchasing_power_standard_(PPS)
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:Purchasing_power_parities_(PPPs)
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• Aggregate index: shows the relative change in price, quantity or value of a given 

basket of goods (product group) in the current period compared to the base period. 
o Price index (aggregate): the average price change for the products of a 

product group. 
o Quantity index (aggregate): the average price change for the products of a 

product group. 
o Value index (aggregate): expresses the relative change of a phenomenon 

measured in value of a product group. 

Monitoring of consumer prices 

The Consumer Price Index (CPI) can be used as an indicator of inflation and price stability 
and can show by how many percentages the prices of goods and services changed on average 
between two consecutive years. It is very important to notice that the changes in consumer 
prices is not equal to the phenomenon of inflation, therefore the CPI is not equal to inflation, 
but can be one (among the many) indicator of inflation. 

The calculation of CPI is not unified all across the globe, for example, in the European Union 
the Harmonised Index of Consumer Prices (HICP) is calculated for all member states and its 
methodology has been harmonised across EU countries. We can even calculate CPI at the 
level of the European Union, this price index is called the European Index of Consumer 
Prices (EICP) and is calculated as the weighted average of HICP of the EU Member States. 
Another examples for CPI are the Monetary Union Index of Consumer Prices (MUICP) for 
the Member States of the Euro area and the CPIs calculated by the US Bureau of Labour 
Statistics (CPI-W, CPI-U or CPI-E).  

Apart from these consumer price indices exist many other unofficial indices outside of the 
framework of consumer price indices and official statistics which are usually used to compare 
price levels of countries, like the house price index, the cost of living index or even the most 
notable of them all, the Big Mac Index, the aim of which is to compare the prices of Big Macs 
around the world this way observing prices between economies. 

Spatial quantity index 

Spatial quantity indices can be used to compare the sold quantities over two geographical 
entities. The meaning of the index is 
similar to the meaning of the quantity 
indices used to compare quantities 
between two periods of time, except that 
in the case of spatial quantity indices the 
quantities of two geographical entities, 
e.g. countries are compared to each other. 
The spatial quantity index shows the 
relative difference of the quantities (e.g. 
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sales volume (not the same as sales value!), sold quantities etc.) between two geographical 
entities (e.g. whether the quantities are lower or higher on average in one country compared to 
the other).  

The lower index of the symbol of the measures indicate which country gets compared to the 
other. The lower index (A|B) means that the base of the comparison is country B to which we 
are comparing the object of our comparison, country A. The aggregates used in calculating 
the spatial quantity indices can also help in deciding on which country is compared to which. 
Given that in the case of the quantity indices the prices are always fixed, then in the 
aggregates, the country whose quantities are used to calculate the aggregates in the nominator 
is the object of comparison, while the country whose quantities are used to calculate the 
aggregates in the denominator is the base of the comparison. The upper index refers to the 
weighting of the aggregates, the upper A index refers to that in the aggregates the prices of 
country A are fixed and the upper B index refers to that in the aggregates the prices of country 
B are fixed. To determine the relative difference in the quantities of country A compared to 
country B the Fisher formula of the spatial quantity indices is needed to be calculates, which 
is the geometric mean of the different weighted spatial quantity indices. 

To change the object and base of comparison, i.e. to compare country B to country A the 
reciprocal of the (A|B) Fisher quantity index needs to be calculated. By calculating the 
reciprocal of the formula, the nominator and the denominator change places and based on the 
above the aggregate in which the quantities of country B are used become the nominator and 
those quantities will be then compared to the quantities of country A. 

Spatial price index 

Spatial price indices are the basis for calculating purchasing power standards and can be used 
to compare the purchasing power of two currencies or to compare the price level of two 
economies. Spatial price indices can be used either to compare price ratios based on products 
or to compare the purchasing parity of the currencies of the two economies as well. 

Spatial price indices can be calculated similar to the spatial quantity indices. Concerning the 
formulas using only the aggregates, unlike to the quantity indices, in the case of the spatial 
price indices, the quantities are fixed in the aggregates, which is what the upper index A or B 
refer to. Based on the prices of which country are used to calculate the aggregates, the object 
and base of comparison can be 
determined similar as in the case of the 
spatial quantity indices (see above). 

There is one difference between the 
formulas of the spatial quantity and price 
indices. The simple price indices between 
the two geographical entities can be 
calculated by taking the ratio of the prices 
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of e.g. country A and country B. These simple indices can be substituted into the weighted 
arithmetic and harmonic mean formulas of the spatial price indices. To determine the 
purchasing parity of one currency to the other, the Fisher formula of the spatial price indices 
can be calculated, which is the geometric mean of the two different weighted spatial price 
indices. To change the base and object of comparison, i.e. to compare the prices of country B 
to country A, the reciprocal of the Fisher form of the spatial price index needs to be 
calculated, similar to the logic followed in the case of the spatial quantity indices. 

4.4. Exercises 

Task 1 

We have some data about services offered by a telecommunication company, which are 
summarized in the table below. 

Mobile service 

2017 2018 

Quantity 
(pieces) 

Unit price 
(EUR/ pieces 

/month) 

Quantity 
(pieces) 

Unit price 
(EUR/ pieces 

/month) 
Basic 120 5 150 6 
Extra 400 8 410 10 

 
Calculate and interpret 

a) the simple quantity indices! 
b) the simple price indices! 
c) the simple value indices! 
d) the value index for the product group! 
e) the price index for the product group! 
f) the quantity index for the product group! 
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Task 2 

An online store selling three products conducted Christmas sales. The results of Christmas 
sales can be found in the table below: 

Product 
Revenue in 

November (thousand 
HUF) 

Sold quantities in 
December 

(November=100.0 %) 

Revenue in December 
(November=100.0 %) 

Gaming console 1100 109.0 110.1 
Television 2400 104.4 107.2 

Gaming software 3000 105.0 112.3 
 

a) Calculate the relative revenue change of the online store! 
b) Calculate the effects behind the total relative change of revenues (price index, quantity 

index)! 
c) Create a coherent interpretation about the calculated results! 

 

Task 3 

A public transport ticket seller created a summary about 2018 and 2019. The results of this 
summary can be found in the table below: 
 

Product Distribution of 
revenue in 2019 (%) 

Change of unit prices 
(2018=100.0%) 

Revenue in 2019 
(2018=100.0%) 

Single ticket 25 +1.0 98.2 
Monthly ticket 40 +2.2 105.2 

Monthly ticket for 
students 35 +2.3 112.0 

 
a) Calculate the relative revenue change of the ticket seller! 
b) Calculate the effects behind the total relative change of revenues (price index, quantity 

index)! 
c) Create a coherent interpretation about the calculated results! 
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Task 4 

There was a price monitoring of consumption goods in a country. In this country, there are 
seven main consumption groups from which the first group contains the following items: 

Unit Item 
Unit 

price in 
2017 

Unit price 
in 2018 

EUR/kg Meat 4.5 5.5 
EUR/kg Bread 1.2 1.5 
EUR/l Milk 1.3 1.6 
EUR/kg Apple 0.7 1.1 
EUR/kg Flour 1 1.3 

 

The following consumption structure is also known for the seven main consumption groups: 

Consumption 
group 

Price index of the 
consumption groups 

in 2018 
(2017=100%) 

Consumption 
structure in 
2016 (%) 

Consumption 
structure in 
2017 (%) 

Consumption 
structure in 
2018 (%) 

Food  25 26 28 
Alcoholic 
drinks, 
tobacco  

115 10 8 6 

Clothes  105 3 2 2 
Durable 
consumer 
goods  

101 7 7 6 

Energy 95 8 10 11 
Other goods, 
fuel 

101 19 19 20 

Services 105 28 28 27 
 

Calculate the Consumer Price Index for 
2018 in the given country. 
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Task 5 

Some sales data are known for a Hungarian and an Austrian fast-food restaurant for May 
2013: 

Product 
Hungary Austria 

Sold quantity, 
pieces 

Unit price, 
HUF/piece 

Sold quantity, 
pieces 

Unit price, 
€/piece 

Cheeseburger 40 620 150 3.49 
Hamburger 70 860 130 3.59 
Large fries 140 590 210 2.19 
Large beverage 190 470 270 2.19 
 

Sales values in the restaurants calculated in HUF and €: 

Country 
Sales value at the prices of 

Hungary, HUF Austria, € 
Hungary 256900 1114 
Austria 455600 2041 

 
Calculate and interpret 

a) the spatial quantity indices. 
b) the spatial price indices. 

 

Task 6 
The following data are known for consumption goods for two countries: 
 

Country 
1st 2nd 3rd 

representative item 
Unit price 

USA, dollar 28 56 102 
Spain, euro 22 50 78 

Consumption value among representative items, % 
USA 20 30 50 
Spain 30 50 20 

 
Calculate a spatial price index based on 
the given representative items. Compare 
USA to Spain. Interpret the results. 
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4.5. Solutions 

Task 1 

We have some data about services offered by a telecommunication company, which are 
summarized in the table below. 

Mobile service 

2017 2018 

Quantity 
(pieces) q0 

Unit price 
(EUR/ pieces 

/month) p0 

Quantity 
(pieces) 

q1 

Unit price 
(EUR/ pieces 

/month) p1 
Basic 120 5 150 6 
Extra 400 8 410 10 

 
Calculate and interpret 

a) the simple quantity indices! 

𝑖𝑞 =
𝑞1

𝑞0
→ 𝐵𝑎𝑠𝑖𝑐 𝑝𝑟𝑜𝑑𝑢𝑐𝑡: 𝑖𝑞 =

150

120
= 1.25 → 125% →  +25% 

The sold quantity of the Basic product increased by 25% from 2017 to 2018. 

𝑖𝑞 =
𝑞1

𝑞0
→ 𝐸𝑥𝑡𝑟𝑎 𝑝𝑟𝑜𝑑𝑢𝑐𝑡: 𝑖𝑞 =

410

400
= 1.025 → 102.5% →  +2.5% 

The sold quantity of the Extra product increased by 2.5% from 2017 to 2018. 

b) the simple price indices! 

𝑖𝑝 =
𝑝1

𝑝0
→ 𝐵𝑎𝑠𝑖𝑐 𝑝𝑟𝑜𝑑𝑢𝑐𝑡: 𝑖𝑝 =

6

5
= 1.2 → 120% →  +20% 

The price of the Basic product increased by 20% from 2017 to 2018. 

𝑖𝑝 =
𝑝1

𝑝0
→ 𝐸𝑥𝑡𝑟𝑎 𝑝𝑟𝑜𝑑𝑢𝑐𝑡: 𝑖𝑝 =

10

8
= 1.25 → 125% →  +25% 

The price of the Extra product increased by 25% from 2017 to 2018. 

c) the simple value indices! 
Index relationships: 𝑖𝑣 = 𝑖𝑞 ∗ 𝑖𝑝 
Basic product: 𝑖𝑣 = 1.25 ∗ 1.2 = 1.5 → 150% →  +50% 
The sales value of the Basic 
product increased by 50% from 
2017 to 2018 

Extra product: 𝑖𝑣 = 1.025 ∗

1.25 = 1.2813 → 128.13% →

 +28.13% 
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The sales value of the Extra product increased by 28.13% from 2017 to 2018 

d) the value index for the product group! 

𝐼𝑣 =
∑ 𝑝1𝑞1

∑ 𝑝0𝑞0
=

6 ∗ 150 + 10 ∗ 410

5 ∗ 120 + 8 ∗ 400
=

5000

3800
= 1.316 → 131.6% →  +31.6% 

The sales value of the product group increased on average by 31.6% from 2017 to 
2018. 

e) the price index for the product group! 

𝐼𝑝
0 =

∑ 𝑝1𝑞0

∑ 𝑝0𝑞0
=

6 ∗ 120 + 10 ∗ 400

5 ∗ 120 + 8 ∗ 400
=

4720

3800
= 1.242 → 124.2% →  +24.2% 

𝐼𝑝
1 =

∑ 𝑝1𝑞1

∑ 𝑝0𝑞1
=

6 ∗ 150 + 10 ∗ 410

5 ∗ 150 + 8 ∗ 410
=

5000

4030
= 1.241 → 124.1% →  +24.1% 

The prices of the products increased on average by 24% from 2017 to 2018. 
Due to the price changes, the sales value of the product group increased by 24% from 
2017 to 2018. 

f) the quantity index for the product group! 
Index relationships: 𝐼𝑣 = 𝐼𝑝

0 ∗ 𝐼𝑞
1 = 𝐼𝑝

1 ∗ 𝐼𝑞
0 

Expressing Iq
0 from the index relationships: 

𝐼𝑞
0 =

𝐼𝑣

𝐼𝑝
1

=
1.316

1.241
= 1.061 → 106.1% →  +6.1% 

Expressing Iq
1 from the index relationships: 

𝐼𝑞
1 =

𝐼𝑣

𝐼𝑝
0 =

1.316

1.242
= 1.059 → 105.9% →  +5.9% 

The sold quantities of the products increased on average by 6% from 2017 to 2018. 
Due to the changes in the sold quantities, the sales value of the product group 
increased by 6% from 2017 to 2018. 
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Task 2 

An online store selling three products conducted Christmas sales. The results of Christmas 
sales can be found in the table below: 

Product 
Revenue in 

November (thousand 
HUF) v0 

Sold quantities in 
December 

(November=100.0 %) 
iq 

Revenue in December 
(November=100.0 %) 

iv 

Gaming console 1100 109.0 110.1 
Television 2400 104.4 107.2 

Gaming software 3000 105.0 112.3 
 

a) Calculate the relative revenue change of the online store! 

𝐼𝑣 =
∑ 𝑣0𝑖𝑣

∑ 𝑣0
=

1100 ∗ 1.101 + 2400 ∗ 1.072 + 3000 ∗ 1.123

1100 + 2400 + 3000
= 1.10 → 110%

→ +10% 

b) Calculate the effects behind the total relative change of revenues (price index, quantity 
index)! 

𝐼𝑞
0 =

∑ 𝑣0𝑖𝑞

∑ 𝑣0
=

1100 ∗ 1.09 + 2400 ∗ 1.044 + 3000 ∗ 1.05

1100 + 2400 + 3000
= 1.055 → 105.5%

→  +5.5% 

Calculating Ip
1 using the index relationships 

𝐼𝑝
1 =

𝐼𝑣

𝐼𝑞
0 =

1.10

1.055
= 1.044 → 104.4% →  +4.4% 

c) Create a coherent interpretation about the calculated results! 
The revenue of the online store increased by 10% from November to December. This 
is caused by two factors: the changes in the prices and the sold quantities. Due to the 
price changes, the revenue of the online store increased by 4.4%, and due to the 
quantity changes the revenue of the online store increased by 5.5% from November to 
December. 

The prices of the products 
increased on average by 4.4%, and 
the sold quantities of the products 
increased on average by 5.5% 
from November to December. 
Consequently, the revenues of the 
products increased on average by 
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10% from November to December. 

Task 3 

A public transport ticket seller created a summary about 2018 and 2019. The results of this 
summary can be found in the table below: 
 

Product 
Distribution of 

revenue in 2019 (%) 
v1 

Change of unit prices 
(2018=100.0%) ip 

Revenue in 2019 
(2018=100.0%) iv 

Single ticket 25 +1.0 →101% 98.2 
Monthly ticket 40 +2.2 → 102.2% 105.2 

Monthly ticket for 
students 35 +2.3 → 102.3% 112.0 

 
a) Calculate the relative revenue change of the ticket seller! 

𝐼𝑣 =
∑ 𝑣1

∑
𝑣1

𝑖𝑣

=
25 + 40 + 35

25
0.982 +

40
1.052

+
35

1.12

= 1.056 → 105.6% →  +5.6% 

b) Calculate the effects behind the total relative change of revenues (price index, quantity 
index)! 

𝐼𝑝
1 =

∑ 𝑣1

∑
𝑣1

𝑖𝑝

=
25 + 40 + 35

25
1.01 +

40
1.022 +

35
1.023

= 1.019 → 101.9% →  +1.9% 

Calculating Iq
0 using the index relationships 

𝐼𝑞
0 =

𝐼𝑣

𝐼𝑝
1

=
1.056

1.019
= 1.036 → 103.6% →  +3.6% 

c) Create a coherent interpretation about the calculated results! 
The public transportation company’s revenue increased by 5.6% from 2018 to 2019. 
This is caused by two factors: the prices and the sold quantities changed too. Due to 
the price changes, the public transportation company’s revenue increased by 1.9%, 
and due to the quantity changes the public transportation company’s revenue increased 
by 3.6% from 2018 to 2019. 

The prices of the products 
increased on average by 1.9%, and 
the quantities of the products 
increased on average by 3.6% 
from 2018 to 2019. Consequently, 
the revenues of the products 
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increased on average by 5.6% from 2018 to 2019. 

 

Task 4 

There was a price monitoring of consumption goods in a country. In this country, there are 
seven main consumption groups from which the first group contains the following items: 

Unit Item 
Unit 

price in 
2017 

Unit price 
in 2018 

ip 

EUR/kg Meat 4.5 5.5 1.22 
EUR/kg Bread 1.2 1.5 1.25 
EUR/l Milk 1.3 1.6 1.23 
EUR/kg Apple 0.7 1.1 1.57 
EUR/kg Flour 1 1.3 1.30 

 
The following consumption structure is also known for the seven main consumption groups: 

Consumption 
group 

Price index of the 
consumption 

groups in 2018 
(2017=100%) 

Consumption 
structure in 
2016 (%) 

Consumption 
structure in 
2017 (%) 

Consumption 
structure in 
2018 (%) 

Food 131.49 25 26 28 
Alcoholic 
drinks, tobacco  

115 
10 8 6 

Clothes  105 3 2 2 
Durable 
consumer goods  

101 
7 7 6 

Energy 95 8 10 11 
Other goods, 
fuel 

101 
19 19 20 

Services 105 28 28 27 
 

Calculate the Consumer Price Index for 
2018 in the given country. 
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Steps of calculating CPI (simplified) 

1. Calculating the simple price indices: 𝑖𝑝 =
𝑝2018

𝑝2017
 

2. Calculating the price index for the food consumption group (elementary index): 
arithmetic average of the simple price indices 

𝐼𝑝𝑓𝑜𝑜𝑑 =
1.22 + 1.25 + 1.23 + 1.57 + 1.3

5
= 1.3149 ~ 131.49% 

3. Calculating CPI: weighted average of the consumption group elementary price 
indices; the weights are based on the consumption structure two years before the 
current year, as CPI is always calculated using the consumer basket from 2 years 
before 

𝐶𝑃𝐼

=
25 ∗ 131.49 + 10 ∗ 115 + 3 ∗ 105 + 7 ∗ 101 + 9 ∗ 95 + 19 ∗ 101 + 28 ∗ 105

100
= 110.78% 

The consumer prices in this country have increased on average by 10.78% from 2017 
to 2018. 
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Task 5 

Some sales data are known for a Hungarian and an Austrian fast-food restaurant for May 
2013: 

Product 
Hungary – Country A Austria – Country B 

Sold quantity, 
pieces qA 

Unit price, 
HUF/piece pA 

Sold quantity, 
pieces qB 

Unit price, 
€/piece pB 

Cheeseburger 40 620 150 3.49 
Hamburger 70 860 130 3.59 
Large fries 140 590 210 2.19 
Large beverage 190 470 270 2.19 
 

Sales values in the restaurants calculated in HUF and €: 

Country 
Sales value at the prices of 

Hungary, HUF pA Austria, € pB 
Hungary qA 256900=ΣqApA 1114=ΣqApB 
Austria qB 455600=ΣqBpA 2041=ΣqBpB 

 
Calculate and interpret 

a) the spatial quantity indices. 

Iq (A|B)
A =

∑ qApA

∑ qBpA
=

256900

455600
= 0.564 

Iq (A|B)
B =

∑ qApB

∑ qBpB
=

1113.6

2041.4
= 0.546 

Iq (A|B)
F = √Iq (A|B)

A ∗ Iq (A|B)
B = √0.564 ∗ 0.546 = 0.555 ~ 55.5% 

Considering the four products, the sold quantities in Hungarian fast-food restaurants 
are lower on average by 44.5% than the sold quantities in Austrian fast food 
restaurants. 

I
q (B|A)
F =

1

I
q (A|B)
F =

1

0.555
= 1.8031 

Considering the four products, the sold quantities in Austrian fast-food restaurants are 
higher on average by 80.3% than the sold quantities in Hungarian fast food 
restaurants. 

 
b) the spatial price indices. 

I
p (A|B)
A =

∑ qApA

∑ qApB
=

256900

1113.6

= 230.69 HUF/EUR 
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Ip (A|B)
B =

∑ qBpA

∑ qBpB
=

455600

2041.4
= 223.18 HUF/EUR 

Ip (A|B)
F = √Ip (A|B)

A ∗ Ip (A|B)
B = √230.69 ∗ 223.18 = 226.91 HUF/EUR 

Considering the four products (and the consumption structure of both countries), the 
purchasing power of 1 EUR is equal to the purchasing power of 227 HUF. 

I
p (B|A)
F =

1

I
p (A|B)
F =

1

226.91
= 0.0044 EUR/HUF 

Considering the four products (and the consumption structure of both countries), the 
purchasing power of 1 HUF is equal to the purchasing power of 0.004 EUR. 
 

 
Task 6 
The following data are known for consumption goods for two countries: 
 

Country 
1st 2nd 3rd 

representative item 
Unit price 

USA, dollar pA 28 56 102 
Spain, euro pB 22 50 78 
ip=pA/pB 1.27 1.12 1.31 

iConsumption value among representative items, % 
USA pAqA 20 30 50 
Spain pBqB 30 50 20 

 
Calculate a spatial price index based on the given representative items. Compare USA to 
Spain. Interpret the results. 
 
For Excel solution, check out seminar8_MIR_solutions.xlsx uploaded on Coospace 
For video solution watch: YouTube 
 

I
p (A|B)
A =

∑ qApA

∑
qApA

ip

=
20 + 30 + 50

20
1.27

+
30

1.12
+

50
1.31

= 1.239 USD/EUR 

https://youtu.be/kko6qaoHjWM
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I
p (A|B)
B =

∑ qBpB ∗ ip

∑ qBPB
=

30 ∗ 1.27 + 50 ∗ 1.12 + 20 ∗ 1.31

30 + 50 + 20
= 1.203 USD/EUR 

Ip (A|B)
F = √Ip (A|B)

A ∗ Ip (A|B)
B = √1.239 ∗ 1.203 = 1.221 USD/EUR 

 

Considering the product group (and the consumption structure of both countries), the 
purchasing power of 1 EUR is equal to the purchasing power of 1.22 USD. 

The prices of goods in the US in USD are higher on average by 22.1% than the prices of 
goods in Spain in EUR (considering the three products). 

I
p (B|A)
F =

1

I
p (A|B)
F =

1

1.221
= 0.819 EUR/USD 

Considering the product group (and the consumption structure of both countries), the 
purchasing power of 1 USD is equal to the purchasing power of 0.82 EUR. 

The prices of goods in Spain in EUR are lower on average by 18.1% than the prices of goods 
in the US in USD (considering the three products). 
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4.6. Practice exercises 

Task 1 

Some data are available about the yearly consumption of a household: 

Product 
Quantity (kg) Unit price (HUF/kg) 

2006 2007 2006 2007 

A 9 11 215 220 
B 11 13 190 220 

 
A) Calculate and interpret the simple price indices. 
B) Calculate and interpret the simple quantity indices. 
C) Calculate and interpret the simple value indices. 
D) Fill in the aggregate matrix given below. 

 

 Consumption value, HUF 
in 2006 in 2007 

at the prices of 2006   

at the prices of 2007   

 
E) Calculate and interpret the value index for the product group. 
F) Calculate and interpret the price indices for the product group. 
G) Calculate and interpret the quantity indices for the product group. 
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Task 2 

In a company, the given data are known for three products:  

 

Production value (thousand USD) 
Production value in 

2014 
(2012=100.00%) 

2014 
at the price of 

2012  
at the price of 

2014 
A product 600 500 80.00 
B product 500 600 138.00 
C product 800 900 112.50 

Total 1900 2000  
 

a) Calculate the total relative change of production value (value index). 
b) Calculate the effects behind the total relative change of revenues (price index, quantity 

index). 
c) Create a coherent interpretation about the calculated results. 

 
Task 3 
Some data are available about the turnover of a sporting goods store: 
 
Product Turnover in 2010, 

million EUR 
Price in 2010 

compared to 2009 
(%) 

Turnover in 2010 
compared to 2009 

(%) 
Sportswear 30 107 120 
Sports equipment 50 105 160 
 

a) Calculate the relative change of the store’s turnover (value index).  
b) Calculate the effects behind the total relative change of revenues (price index, quantity 

index).  
c) Create a coherent interpretation about the calculated results. 
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Task 4 

A company produces 3 products of which sales data are known:  

Product Revenue in 2012 
(%) 

Unit prices in 2013 
compared to 2012 (%) 

A 46 103 
B 22 107 
C 32 112 

 
It is also known that the revenues of the products increased on average by 5 percent from 
2012 to 2013. 

a) Calculate the effects behind the total relative change of revenues (price index, quantity 
index). Create a coherent interpretation about the calculated results. 

 
Task 5 

There was a price monitoring of consumption goods in a country. In this country, there are 
five main consumption groups from which one group contains the following items  

Item Unit Unit price in 
2011 

Unit price in 
2012 

Unit price in 
2013 

A EUR/kg 3.9 4.00 4.20 
B EUR/kg 2.95 3.00 3.05 
C EUR/l 10.80 11.00 10.60 
D EUR/kg 5.30 5.00 5.10 
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The following consumption structure is also known for the seven main consumption groups: 
 

Consumption 
group 

Price index 
for the 

group in 
2012 

(previous 
year=100%) 

Consumption 
structure in 
2009 (%) 

Consumption 
structure In 
2010 (%) 

Consumption 
structure in 
2011 (%) 

Consumption 
structure in 
2012 (%) 

I. 96.5 20 21 20 22 
II.  105.2 14 14 15  
III.   5 7  9 
IV.  101.2  25 30 26 
V. 102.3 28  30 30 

Calculate the Consumer Price Index for 2012 in the given country!  

Task 6 

In 2005, the monthly consumption per capita was examined in Hungary and Austria. 

At the prices of 
Hungarian Austrian 

consumption value 
Hungary, HUF 78 600 94100 
Austria, EUR 320 370 

 
Calculate and interpret 

a) the spatial quantity indices! 
b) the spatial price indices! 
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Task 7 

The following data are known for consumption goods for two countries: 

Representative item Country A (currency A) Country B (currency B) 
 Unit price in national currency 

Product 1  72 16 
Product 2 300 102 
Product 3 135 48 
 GDP distribution among representative items, % 
Product 1 30 45 
Product 2 40 40 
Product 3 30 15 

Calculate a spatial price index based on the given representative items! Compare country B to 
country A! Interpret the results! 

4.7. Questions 

1. What does the expression “basket” mean in price statistics? 
2. What does the value index mean? 
3. What does the volume index mean? Laspeyres or Paasche index formula is used for 

volume index calculation mostly? 
4. What does the price index mean? Laspeyres or Paasche index formula is used for price 

index calculation mostly? 
5. What does the Laspeyres index mean?  
6. What does the Paasche index mean? 
7. What does the Fischer index mean? 
8. What does it mean mostly, if the PPP price level index is low in a country compared to 

other countries or region? 
9. What are the main steps of price index calculation process? 
10. What are the most important and mostly used prices indices in economic statistics?  
11. What is the mostly used index for inflation? 
12. What is the core inflation mean?  
13. What does the agricultural terms of trade mean? 
14. What does the terms of trade 

concerning the foreign trade 
mean? 
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5. Agricultural statistics 

This chapter introduces the basic terms of agricultural statistics. Learning of this chapter is 
successful if the Reader is able to  
- explain the role agriculture plays in the economy and the most important notions of 
agricultural statistics; 
- calculate the agricultural terms of trade. 
 
Knowledge obtained by reading this chapter:  
- basic terms of agricultural statistics; 
- calculation of agricultural terms of trade. 
 
Skills obtained by reading this chapter:  
- Statistical communication – basic terminology, making connections between statistical 

and everyday terms. 
- Organization – design, plan and carry out simple analyses. 
- The student can uncover facts and basic connections, can arrange and analyse data 

systematically, can draw conclusions and make critical observations along with 
preparatory suggestions using the theories and methods learned. The student can make 
informed decisions in connection with routine and partially unfamiliar issues both in 
domestic and international settings. 

 
Attitudes developed by reading this chapter:  
- Openness towards the different forms of statistics, with special regards to official 

statistics. 
- The student is open to new information, new professional knowledge and new 

methodologies. The student is also open to take on task demanding responsibility in 
connection with both solitary and cooperative tasks. The student strives to expand his/her 
knowledge and to develop his/her work relationships in cooperation with his/her 
colleagues. 

  
This chapter makes the Reader to be autonomous in:  
- Taking responsibility for his/her analyses, conclusions and decisions; 
- Taking responsibility for his/her work and behaviour from all professional, legal and ethical 
aspects in connection with keeping the accepted norms and rules; 
- Completing his/her tasks independently and responsibly as a member of certain projects, 
team tasks and organisational units. 

5.1. Goals 

• Learn the theoretical background 
of agricultural statistics. 

• Revise the previously learned time 
series analysis techniques (base 
and link ratios). 
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• Learn to calculate and interpret the agricultural terms of trade. 

5.2. Learning activities 

1. Please read the slides about the topic of agricultural statistics 
a. Eco and Soc Stat 5 Agriculture 2020.pptx file on Coospace 

2. Solve the exercises 1-2 
a. Solutions can be found in the Solutions chapter 

3. Check your knowledge: solve the practice exercises  
4. Answer the theoretical questions found at the end of this chapter 
5. Further readings on agricultural statistics (supplementary material): 

Agricultural statistics databases 
• European Union: link 
• US Department of Agriculture: link 
• UN Food and Agriculture Organization: link 
• OECD Agricultural Statistics: link 

Eurostat classification of agricultural area and agricultural holdings 
• Agricultural area: link 
• Agricultural holding: link 

5.3. Main concepts and definitions 

This chapter introduces the main concepts and definitions in the topic of agricultural statistics. 
Dealing with agricultural statistics is important as agriculture is one of the main sectors of the 
economy together with industry and services. Even though its contribution to GDP varies 
from country to country, agriculture is important for the alimentation of the citizens and as 
well for creating job and contributing to the economy.  

The below map (Figure 2) shows the differences in agricultural value added as a percentage of 
GDP in 2017. On the map, darker blue shade refers to a smaller share of agricultural value 
added as a percentage of GDP, while the lighter blue shades refer to those countries which are 
much more dependent on agriculture. In more developed economies, like European countries 
or the US, agriculture plays a much smaller role in domestic production, as in developed 
economies industry and services contribute to GDP to a much higher degree than for example 
in developing economies, where the value added of agriculture can be up to 60% of the GDP. 
Agriculture plays an especially high role 
in developing economies like Sub-
Saharan Africa, where the majority of the 
population works in agriculture. For 
example, in Sierra Leone in 2017 
agricultural value added as a percentage 
of GDP was 60.3%, while in Chad and 
Guinea Bissau slightly less, but still very 

https://ec.europa.eu/agriculture/statistics/factsheets_en
https://www.nass.usda.gov/
http://www.fao.org/economic/est/statistical-data/en/
https://www.oecd-ilibrary.org/agriculture-and-food/data/oecd-agriculture-statistics_agr-data-en
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:Agricultural_area_(AA)
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:Agricultural_holding
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high, 48.6% for Chad and 49.2% for Guinea-Bissau in 2017. 
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Figure 2. Agriculture, forestry and fishing value added as a percentage of GDP, 2017 

 
Source: World Bank Data 

As a contrast, in Western-Europe and in the US the value added of agriculture is generally 
less than 5%, which in most the cases is accounted to the higher level of technological 
development and income level of the countries. In some cases this can also be accounted for 
the lack of arable land on which agricultural production can be made (for example in the case 
of Singapore, Hong Kong, or Andorra, the share of arable land is less than 3% of their 
territory, hence there is no possibility of agriculture contributing in a high share to domestic 
production), but this is not a general pattern as in countries located in the tepid or temperate 
climate zones, the share of arable land can be up to 30-40% of the land of the country, while 
in subtropical or tropical climate zones because of the extremely high temperatures a much 
smaller share of the land is arable, hence we can see that the role agriculture plays in an 
economy is a complex collusion of social, environmental, technological and economic factors 
(Figure 3). 
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Figure 3. Arable land as a percentage of land area, 2016 

 
Source: World Bank Data 

Agricultural statistics deals with the following main topics: 
• Economic situation of agriculture,  
• Farm structure,  
• Land cover and land use 
• Crop and animal production 
• Agricultural prices 
• Trade, markets, financial aspects of agriculture, 
• Rural development, 
• Environmental implications of agriculture. 

 
As for the classification of farms and agricultural area, there are as many classifications as 
statistical institutions. According to for example the classification of Eurostat, the term 
agricultural area describes an area 
already used for farming, or that could be 
brought back into cultivation using the 
resources normally available on an 
agricultural holding.  
This classification includes: 

• arable land: a land worked 
regularly generally under a system 
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of crop rotation to produce such crops as cereals, root crops, fresh vegetables or even 
flowers 

• permanent grassland: a land used permanently to grow herbaceous fodder, forage or 
energy purpose crops 

• land of permanent crops: such as trees or shrubs which are grown to yield regular 
harvest 

• kitchen gardens: areas of an agricultural holding devoted to the cultivation of 
agricultural products not intended for selling but for consumption by the farm holder 
and their household 

• unutilised agricultural areas: land which is currently not under use 
• special holding areas: land used for example for cultivating mushrooms 

Agricultural areas however do not include wooded area, such as natural forests and other land 
occupied by buildings, farmyard, tracks, ponds etc. 
 
Agricultural holding, or in short, farm, as classified by Eurostat is a single unit, both 
technically and economically, operating under a single management and is such a unit that 
undertakes economic activities in agriculture within the economic territory of the European 
Union, either as their primary or secondary activity.  
There are many criteria that needs to be filled for an agricultural holding to be recognized, for 
example: 

• it should be a single unit both technically and economically: in practice this means that 
all agricultural area is farmed using the same machinery and equipment by the same 
staff 

• it should have a single management 
• it should be carrying out such activities that are considered as crop and animal 

production and related activities by the European Statistical Classification of 
Economic Activities (or NACE classification): such activity can be the production of 
crops, raising and breeding livestock or even bee-keeping and production of honey and 
beeswax.  

There are some exceptions which are not considered a farm, and on the website of Eurostat 
you can find a detailed list of what can be and what cannot be considered a farm. 
 
Apart from the classification and survey of farms and land use agricultural statistics also deals 
with the changes of agricultural prices, 
which we can examine with the help of 
the agricultural terms of trade. The 
agricultural terms of trade are comparing 
agricultural producer price indices to 
agricultural input price indices. This ratio 
of producer price index to input price 
index will then show us whether as a 
result of the changes in producer and 
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input prices agricultural producers win or lose. If this ratio is higher than 100% then producer 
prices either increased more or in the case of a decrease decreased less than input prices 
meaning that agricultural producers could benefit from the price changes. However, 
agricultural terms of trade below 100% indicate that the changes in prices affected agricultural 
producers negatively. The changes of agricultural terms of trade then can be examined as a 
time series, and the development of agricultural terms of trade over time can show how price 
changes have affected agriculture on a long term. 

5.4. Exercises 

Task 1 

The following data has been taken from the Eurostat website for the selling prices of oats in 
Portugal in the period of 2007-2017: 

Year Price of oats per 100 
kg 

EUR 

Price of oats per 100 
kg 

previous 
year=100.00% 

Price of oats per 100 
kg 

2010=100.00% 

2007 15.34   
2008 16.61   
2009 14.22   
2010 14.45   
2011 19.09   
2012 21.82   
2013 19.98   
2014 17.20   
2015 18.09   
2016 16.50   
2017 15.00   

 
a) Fill in the empty columns of the table. Interpret the calculated values for 2008 and 

2014. 
b) Look for a dataset on the Eurostat website (https://ec.europa.eu/eurostat/) which 

contain the price indices of 
agricultural products. What is the 
difference between agricultural 
input and output? 
  

https://ec.europa.eu/eurostat/
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Task 2 

The following data are known for Hungary: 

Year 
Agricultural producer 

price index 
Agricultural input 

price index 
Agricultural terms of 

trade 

previous year=100.0% 
2004 94.6 108.0  
2005 100.7 100.0  
2006 101.6 99.3  
2007 98.3 94.2  

 
Calculate the agricultural terms of trade as a link ratio for the above period. Interpret the 
results. 

5.5. Solutions 

Task 1 

The following data has been taken from the Eurostat website for the selling prices of oats in 
Portugal in the period of 2007-2017: 

Year Price of oats per 
100kg 
EUR 

Price of oats per 100 
kg 

previous 
year=100.00% 

Price of oats per 100 
kg 

2010=100.00% 

2007 15.34 - 106.16 
2008 16.61 108.28 114.95 
2009 14.22 85.61 98.41 
2010 14.45 101.62 100.00 
2011 19.09 132.11 132.11 
2012 21.82 114.30 151.00 
2013 19.98 91.57 138.27 
2014 17.20 86.09 119.03 
2015 18.09 105.17 125.19 
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2016 16.50 91.21 114.19 
2017 15.00 90.91 103.81 

 
a) Fill in the empty columns of the table. Interpret the calculated values for 2008 and 

2014. 
Calculating link ratios: 

𝒍𝒊 =
𝒚𝒊

𝒚𝒊−𝟏
→ 𝒍𝟐𝟎𝟎𝟗 =

𝒚𝟐𝟎𝟎𝟗

𝒚𝟐𝟎𝟎𝟖
=

𝟏𝟒. 𝟐𝟐

𝟏𝟔. 𝟔𝟏
= 𝟎. 𝟖𝟓𝟔𝟏 ~ 𝟖𝟓. 𝟔𝟏% 

Calculating base ratios: 

𝒃𝒊 =
𝒚𝒊

𝒚𝒃𝒂𝒔𝒆
→ 𝒃𝟐𝟎𝟎𝟗 =

𝒚𝟐𝟎𝟎𝟗

𝒚𝟐𝟎𝟏𝟎
=

𝟏𝟒. 𝟐𝟐

𝟏𝟒. 𝟒𝟓
= 𝟎. 𝟗𝟖𝟒𝟏 ~ 𝟗𝟖. 𝟒𝟏% 

Interpretations: 
l2008=1.0828: In 2008 the prices of oats increased by 8.28% compared to 2007. 
l2014=0.8609: In 2014 the prices of oats decreased by 13.91% compared to 2013. 
b2008=1.1495: In 2008 the prices of oats were 14.95% higher than in 2010. 
b2014=1.1913: In 2014 the prices of oats were 19.03% higher than in 2010. 

b) Look for a dataset on the Eurostat website (https://ec.europa.eu/eurostat/) which 
contain the price indices of agricultural products. What is the difference between 
agricultural input and output? 
Agricultural input: all the goods and services which have been purchased by farmers 
to be consumed in the process of agricultural production. 
Agricultural input: the result of agricultural production, the produced crops, raised 
livestock etc. which are then sold on the market. 

Task 2 

The following data are known for Hungary: 

Year 

Agricultural 
producer price 

index 

Agricultural input 
price index 

Agricultural terms 
of trade 

Agricultural terms 
of trade 

previous year=100.0% % 
2004 94.6 108.0 - 87.59 
2005 100.7 100.0 114.96 100.70 
2006 101.6 99.3 101.60 102.32 
2007 98.3 94.2 101.99 104.35 

 
Calculate the agricultural terms of trade 
as a link ratio for the above period. 
Interpret the results. 

https://ec.europa.eu/eurostat/
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Agricultural terms of trade =
Agricultural producer price index

Agricultural input price index
 

The agricultural terms of trade is used to compare agricultural producer price indices to 
agricultural input price indices. The ratio of producer price index to input price index can 
show us whether as a result of the changes in producer and input prices agricultural producers 
win or lose.  

If this ratio is: 

• higher than 100%: agricultural producers could benefit from the price changes 
(regardless of whether the price changes are positive or negative) 

• lower than 100%: agricultural producers are affected negatively as a result of the price 
changes: e.g. the prices of the input products increased more than the output prices 

In 2004 agriculture realised a 12.41% loss due to the price changes of inputs and outputs 
(meaning that it was an unsuccessful year). 

In 2007 agriculture realised a 4.35% win due to the input and output price changes (meaning 
that it was a successful year)  

However, after calculating the agricultural terms of trade as a link ratio, we can examine the 
changes of the agricultural terms of trade. By itself, the index can measure the ratio of the 
input and output price changes, however if compared to the previous year’s agricultural terms 
of trade, the link ratios can show us if the agricultural terms of trade improved or not. Even 
though based on terms of trade we might claim that 2007 was the most successful year, as 
agriculture realised a 4.35% win, however the real success (or breakthrough) of agriculture in 
fact was in 2005 when agriculture could turn from unsuccessful to successful. This can be 
both seen from the terms of trade, even though 2004 was an unsuccessful year, in 2005 
agricultural producers could already realise a 0.7% win, as input prices remained unchanged, 
while at the same time output prices increased by 0.7%. Afterwards agriculture started 
following a positive path, realising a win every single year, so even though the extent of the 
increase was the highest in 2007, they could really benefit the most in 2005, as after a year of 
disadvantage agriculture could finally win. 
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5.6. Practice exercises 

Task 1 

The following data are known for Latvia (source: Eurostat) 

Year 
Agricultural producer price 

index, previous 
year=100.0% 

Agricultural input price 
index, previous 
year=100.0% 

2003 95.2 99.9 
2004 112.0 100.0 
2005 98.3 110.7 
2006 105.9 102.8 
2007 110.8 103.3 
2008 88.6 102.9 
2009 76.3 89.9 
2010 120.4 98.8 

 
Calculate the agricultural terms of trade as a link ratio for the above period. Interpret the 
results. 

Task 2 

The following data is known for Spain (source: Eurostat) 

Year 

Agricultural producer 
price index, percentage 

change on previous period, 
% 

Agricultural input price 
index, percentage change 

on previous period, % 

2006 -5.1 -0.3 
2007 2.8 4.8 
2008 -1.0 10.5 
2009 -11.1 -9.2 
2010 4.3 -0.1 
2011 -2.4 7.2 
2012 7.5 2.5 

 
Calculate the agricultural terms of trade 
as a link ratio for the above period. 
Interpret the results. 
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Task 3 
The following agricultural data are known about households of a sub-region: 

Type of households 
Utilized agricultural area, m2 

0 1-499 500-1499 1500- 

Number of households 31 000 7 800 7 900 4 000 
From those     
- there is no orchard area and  31 000 3 800 3 200 1 400 

             having pig 1 700 750 500 300 
             having cow 600 120 100 200 

                having pig and cow too 200 80 50 150 
- Orchard area is below 500 m2 and - 4 000 3 200 1 200 

             having pig - 2 000 1 500 600 
             having cow  500 300 150 

                having pig and cow too - 400 300 120 
- Orchard area is 500 m2 or above 500 
m2  and -  1 500 1 400 

             having pig -  1 000 800 
             having cow   200 250 

                having pig and cow too -  100 80 

Calculate the number of farms according to the Hungarian definition.  
 
Task 4 
Decide on the following households whether they are farms or not according to the HCSO 
definition. 

• Frank lives at a 4000 square meters ranch cultivating corn for his livestock: he has 10 
pigs and about 50 chicken. His life is very lonely but can spend a very nice relaxing 
time in his 1000 square meters orchard as well. 

• Megan lives in the city centre in a small, 50 square meters flat. She had many 
arguments with his landlord, because he does not like that she lets her pet goat out on 
the balcony, eating the petunias of her neighbour. 

• Colette, the neighbour of Megan, 
lives in a much smaller apartment 
with her 5 cats and was proud of 
her petunias until Megan's goat ate 
them all.  

• Bill lives with his family in the 
suburbs. They have a 200 square 
meters garden full of flowers 
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which provides excellent nutrition for the 10 bee colonies they have and also an 
excellent location for a playtime with their pet bunny. 

• The retired Old McDonald and his wife live on the countryside and are having a 10000 
square meters ranch. Unfortunately, they are too old and can no longer grow anything 
on their fields but can only take care of their 10 chicken and 10 turkeys they have. 

5.7. Questions 

1. How much is the value added of agriculture comparing the GDP in the developed 
countries? (For example, in EU, approximately, in %)  

2. How much is the value added of agriculture comparing the GDP in the developing 
countries? (Generally, at least, in %) 

3. Why does agriculture have bigger importance in the developing countries compared to 
the developed countries in general? 

4. What does the gross production of agriculture mean? What are the main elements of 
it? 

5. What does the standard output (SO) mean in EU? 
6. What are the main data sources of agricultural statistics? 
7. Which country has the biggest role in the European agricultural production? Which 

countries are the first 3 or 4? 
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6. Business statistics 

This chapter introduces the basic terms of business statistics. Learning of this chapter is 
successful if the Reader is able to  
- explain the meaning of business statistics and its place within economic statistics. 
 
Knowledge obtained by reading this chapter:  
- basic terms of business statistics. 
 
Skills obtained by reading this chapter:  
- Statistical communication – basic terminology, making connections between statistical 

and everyday terms; 
- The student can uncover facts and basic connections, can arrange and analyse data 

systematically, can draw conclusions and make critical observations along with 
preparatory suggestions using the theories and methods learned. The student can make 
informed decisions in connection with routine and partially unfamiliar issues both in 
domestic and international settings; 

 
Attitudes developed by reading this chapter:  
- Openness towards the different forms of statistics, with special regards to official 

statistics. 
- The student is open to new information, new professional knowledge and new 

methodologies. The student is also open to take on task demanding responsibility in 
connection with both solitary and cooperative tasks. The student strives to expand his/her 
knowledge and to develop his/her work relationships in cooperation with his/her 
colleagues. 

  
This chapter makes the Reader to be autonomous in:  
- Taking responsibility for his/her work and behaviour from all professional, legal and ethical 
aspects in connection with keeping the accepted norms and rules; 
- Completing his/her tasks independently and responsibly as a member of certain projects, 
team tasks and organisational units. 

6.1. Goals 

• Learn the theoretical background of business statistics. 

6.2. Learning activities 

1. Please read the slides about the 
topic of business statistics  

a. Eco and Soc Stat 6 
business stat 2020.pptx file 
on Coospace 

2. Answer the theoretical questions 
found at the end of this chapter. 
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6.3. Main concepts and definitions 

Business statistics are a part of statistics on enterprises. Enterprises can be financial (e.g. 
banks and insurance companies) and non-financial, and business statistics deals with the latter 
group, therefore business statistics are statistics on non-financial enterprises only.  

The EU has a harmonized system of business statistics obligatory for all member states. This 
harmonized system includes a great part of industry, construction, distributive trade and 
services, namely enterprises which can be classified under sections B to J, L to N and division 
95 of the NACE classification of economic activities. Business statistics however do not 
consider enterprises operating in agriculture, forestry, fishing (NACE section A), financial 
services (section K), public administration (section O) and non-market services such as 
education and health (sections P, Q, and most of S, T).  

The most important foundation (infrastructure) for business statistics are the business 
registers (BR). Registers, as described in earlier chapters, define the units/elements of 
statistical population. In the case of business statistics, a business register contains important 
data about the enterprises concerned by business statistics (see previous paragraph) as such 
enterprises serve in this context as the population observed. Business registers therefore 
include information on the active population of:  

• enterprises carrying out economic activities (i.e. contributing to the GDP) 
• their local units, 
• the legal units those enterprises consist of, 
• enterprise groups (association of enterprises bound together by legal and/or financial 

links). 

Concerning the content of a business register, they record the characteristics of the observed 
enterprises, such as the identification, demographic, economic characteristics or information 
on their ownership, for example: 

• identification characteristics: ID numbers, names, addresses;  
• demographic characteristics: date of commencement/ cessation of the unit;  
• economic/stratification characteristics: economic activity (NACE) employment, 

turnover, legal form;  
• information on control and 

ownership relations: 
parent/subsidiary legal unit, 
minority shareholder information, 
country of global decision centre. 

Business register data are mainly used for 
supporting surveys and the analysis of 
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statistical units, as well as their relations. BR data is used for the identification and 
construction of statistical units, as a tool for the preparation and co-ordination of surveys, as a 
support to reduce reporting burden on enterprises (as enterprises generally do not really prefer 
regular reporting to statistical authorities), to establish links with administrative sources and 
as a source of information for statistical analysis of the business population and its 
demography. 

Structural Business Statistics 

In the frame of business statistics in the EU the abbreviation SBS appears quite frequently. 
This abbreviation stands for both Structural Business Statistics and Structural Business 
Survey (which is the main data source of Structural Business Statistics). Structural Business 
Statistics describe the structure, conduct and performance of businesses covered as a part of 
business services (based on the above-mentioned NACE categories). Data are collected and 
provided by the national statistical institutes of all EU Member States, Norway and 
Switzerland (EEA), some candidate and potential candidate countries. Output methodology is 
declared by EU Regulation, and is obligatory for all member states (to provide output 
harmonization). Results (statistical data) are available on the Eurostat website and the national 
data on the websites of the national statistical institutes as well. 

The main data sources of the Structural Business Statistics are the business registers and 
administrative records (e.g. tax data from the tax authorities), and their detailed survey, the 
Structural Business Survey as well, carried out on a regular basis. The SBS does not only 
provide us numerical information describing an economic area, but can be used to address 
further business-related questions, such as: 

• How much wealth is created in an activity and how many persons are employed? 
• Is there a shift from the industrial sector to the services sector and in which specific 

activities is this trend the most notable? 
• Which countries are relatively specialized in the manufacturing of a particular good - 

for example, the manufacture of aerospace equipment? 
• How productive is a particular activity, such as the chemicals sector, and how does it 

fare in terms of its operating profitability? 

Foreign Affiliates Statistics 

Foreign Affiliates Statistics (usually 
abbreviated as FATS) cover statistics on 
foreign-controlled (i.e. foreigners have 
more than 50% of ownership in a given 
enterprise) enterprises. It should be 
compiled according to the UCI (Ultimate 
Controlling Institutional Unit) concept, 
where UCI is the institutional unit 
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(enterprise, branch or natural person), proceeding up a foreign affiliate's chain of control, that 
is not controlled by another institutional unit, therefore is standing as an individual 
institutional unit. The role of UCI in FATS is crucial as they have a key role in understanding 
the processes of globalisation, as UCIs determine how a unit is treated in FATS or in FDI 
(foreign direct investment) statistics. 

The two main types of foreign affiliate statistics are inward and outward FATS, as described 
by Eurostat: 

“Inward FATS describe the overall activity of foreign affiliates resident in the compiling 
economy. A foreign affiliate within the terms of inward FATS is an enterprise resident in 
the compiling country over which an institutional unit not resident in the compiling 
country has control. In simpler terms, inward FATS describe how many jobs, how much 
turnover, etc. are generated by foreign investors in a given EU host economy. While FDI 
statistics give an idea of the total amount of capital invested by foreigners in the EU 
economy, FATS add to that information by providing insight into the economic impact 
those investments have in the EU in terms of job creation, etc. 

Control – in this context – is the ability to determine the general policy of an enterprise by 
choosing appropriate directors, if necessary. However, control is often difficult to 
determine and, in practice, the share of ownership is often used as a proxy for control. 
FATS thus focus on the affiliates that are majority-owned by a single investor or by a 
group of associated investors acting in concert and owning more than 50% of ordinary 
shares or voting power. However, other criteria may also be relevant for defining foreign 
control, and thus other cases (multiple minority ownership, joint ventures, and qualitative 
assessment determining control) should be covered as regards assessment of control. 

Outward FATS describe the activity of foreign affiliates abroad controlled by the 
compiling country. Foreign affiliate within the terms of outward FATS is an enterprise not 
resident in the compiling country over which an institutional unit resident in the compiling 
country has control. In simpler terms, outward FATS data describe, for example, how 
many employees work for affiliates of EU enterprises based abroad? In this case outward 
FATS give an idea of the economic impact of EU investments abroad (e.g. how many 
employees work for affiliates of German enterprises in China, etc.).”7 

 
7 Eurostat (2019). Glossary: Foreign affiliates statistics (FATS). Online: 
https://ec.europa.eu/eurostat/statistics-
explained/index.php/Glossary:Foreign_affiliates_statistics_(FATS), accessed: May 19 2020 

https://ec.europa.eu/eurostat/statistics-explained/index.php/Glossary:Foreign_affiliates_statistics_(FATS)
https://ec.europa.eu/eurostat/statistics-explained/index.php/Glossary:Foreign_affiliates_statistics_(FATS)
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6.4. Questions 

1. Which corporations (based on economic activities) are included in business statistics? 
2. Which corporations (based on economic activities) are excluded from business 

statistics? 
3. What does the business register mean? 
4. What are the 4 main categories of the recorded information (characteristics) in BR by 

the EU recommendation? 
5. What kind of economic activities are covered by the Structural Business Statistics? 
6. What kind of economic activities are excluded from the Structural Business Statistics? 
7. What are the main data sources of the Structural Business Statistics? 
8. What kind of input-related variables should be displayed in SBS (like they are 

displayed on Eurostat’s website)? 
9. What are the main output-related variables should be displayed in SBS? 
10. What kind of corporations/enterprises are covered in by the Foreign Affiliates 

Statistics? 
11. What kind of enterprises are defined as foreign controlled one? 
12. What is the Ultimate Controlling Institutional (UCI) Unit? 
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7. Trade, tourism, foreign trade 

This chapter introduces the basic terms of trade and tourism statistics. Learning of this chapter 
is successful if the Reader is able to  
- explain the meaning and basic terms of trade statistics and tourism statistics,  
- calculate the terms of trade and the surplus or loss based on terms of trade. 
 
Knowledge obtained by reading this chapter:  
- basic terms of (domestic and international) trade statistics, and tourism statistics; 
- calculation of the terms of trade and the surplus or loss based on terms of trade. 
 
Skills obtained by reading this chapter:  
- Statistical communication – basic terminology, making connections between statistical 

and everyday terms; 
- Organization – design, plan and carry out simple analyses. 
- The student can uncover facts and basic connections, can arrange and analyse data 

systematically, can draw conclusions and make critical observations along with 
preparatory suggestions using the theories and methods learned. The student can make 
informed decisions in connection with routine and partially unfamiliar issues both in 
domestic and international settings; 

 
Attitudes developed by reading this chapter:  
- Openness towards the different forms of statistics, with special regards to official 

statistics. 
- The student is open to new information, new professional knowledge and new 

methodologies. The student is also open to take on task demanding responsibility in 
connection with both solitary and cooperative tasks. The student strives to expand his/her 
knowledge and to develop his/her work relationships in cooperation with his/her 
colleagues. 

  
This chapter makes the Reader to be autonomous in:  
- Taking responsibility for his/her analyses, conclusions and decisions; 
- Taking responsibility for his/her work and behaviour from all professional, legal and ethical 
aspects in connection with keeping the accepted norms and rules; 
- Completing his/her tasks independently and responsibly as a member of certain projects, 
team tasks and organisational units. 

7.1. Goals 

• Learn the theoretical background 
of foreign trade statistics. 

• Learn to calculate and interpret the 
terms of trade and the surplus or 
loss based on terms of trade. 
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• Learn the basics of networks, to be able to interpret data visualised on networks. 

7.2. Learning activities 

1. Please read the slides about the topic of trade, tourism and foreign trade statistics  
a. Eco and Soc Stat 7 Trade transport tourism 2020.pptx file on Coospace 
b. Eco and Soc Stat 8 Foreign trade 2020.pptx file on Coospace 

2. Solve the exercises 1-2 
a. Solutions can be found in the Solutions chapter 

3. Check your knowledge: solve the practice exercises  
4. Answer the theoretical questions found at the end of this chapter 
5. Further readings on foreign trade statistics (supplementary material): 

Foreign Trade Databases 
• WTO Trade and tariff data: link 
• WTO Statistical Database: link 
• WTO International Trade and Market Access Data: link 
• World Bank WITS Trade Statistics: link 
• OECD Trade in goods and services: link 
• International Trade Centre Trade Map: link 

Trade networks 
• Eurostat COMEXT Database: link 
• UN Comtrade Database: link 
• Chatham House Resource Trade Database: link 
• World Input Output Database: link 

7.3. Main concepts and definitions 

Trade 

Trade is the activity of exchanging goods and services either within the borders of a country 
or outside of it. We can distinguish between two main types of trade, domestic and foreign 
trade. Domestic trade (also known as internal trade or home trade) is the exchange of 
domestic goods within the boundaries of a country. Foreign trade however is the exchange of 
goods and services across international borders or territories where the goods and services 
cross the border and the ownership is 
changed from a resident to a non-resident 
owner or vice versa. 

Within domestic trade, we can distinguish 
between wholesale and retail trade. 
Wholesale trade is the purchasing of 
goods from manufacturers or dealers or 
producers in large quantities and selling 

https://www.wto.org/english/res_e/statis_e/statis_e.htm
http://stat.wto.org/Home/WSDBHome.aspx?Language=E
https://www.wto.org/english/res_e/statis_e/statis_bis_e.htm
https://wits.worldbank.org/countrystats.aspx
https://data.oecd.org/trade/trade-in-goods-and-services.htm
https://www.trademap.org/Index.aspx
http://epp.eurostat.ec.europa.eu/newxtweb/
https://comtrade.un.org/
https://resourcetrade.earth/
http://www.wiod.org/database/wiots16
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them in smaller quantities to others who may be retailers or even consumers. Wholesale trade 
is undertaken by wholesale merchants or wholesale commission agents. Retail trade is the 
sale of goods in small quantities to consumers, undertaken by retailers. However, in order to 
bypass the intermediary retailer, even manufacturers and wholesalers could participate in 
retail trade, this way decreasing the costs of trade and increasing their profit from trade. Retail 
trade is an important component of household final consumption and the consumption 
expenditure, and therefore contributes to the GDP of the countries.  

Figure 4. Areas of trade 

 
Source: own editing 

Within foreign trade, we can distinguish between export, import and entrepot trade. Export 
and import are the exchange of goods and services across borders, when we are exporting 
goods and services, we are selling them across the border and in the case of import trade, 
goods and services are purchased from abroad. Entrepot trade (the name is coming from the 
French word entrepôt, meaning warehouse) is a special type of international trade, as a part of 
which goods are stored and deposited in a warehouse or place in a country and from where 
they are exported to other countries as a part of a complex international distribution chain 
(Figure 4).  

The units of trade are the shops and 
international trade units. A shop is an 
institution bounded by solid walls, built 
for permanent use at a defined area, 
constructed on or fixed to the ground, 
operates with permanent or temporary 
working hours, is being engaged in retail 

Trade

Domestic 
trade

Retail 
trade

Wholesale 
trade

Foreign 
trade

Export 
trade

Import 
trade

Entrepot 
trade
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or wholesale trade, sale of vehicles or automotive fuel, catering activities, tourism or repair of 
personal and household goods, could be open-air warehousing local units conducting trading 
activities at the same time as well as points of sale operating in different institutions and 
places of work. International trade units are permanent or temporary/seasonal units for 
selling commercial goods, providing services, including retail and wholesale, vehicle and fuel 
retailing shops, and servicing units repairing and renting out consumer goods. 

Terms of trade 

Terms of trade in foreign trade statistics is the relative price of exports in terms of imports and 
is defined as the ratio of export prices to import prices. It can be interpreted as the amount of 
import goods an economy can purchase per unit of export goods. To calculate the terms of 
trade we need to divide the export price index by the import price index: 

𝑇𝑖 =
𝐼𝑝𝑥

𝐼𝑝𝑚
 

If the export price index (Ipx)is higher than the import price index (Ipm), then the value of the 
terms of trade is going to be higher than 1 (or 100%). This means that a country can benefit 
from foreign trade, and for 1 unit of export good can purchase more than 1 unit of import 
goods. However, if the export price index is lower than the import price index, then the value 
of terms of trade is going to be lower than 1 (or 100%). In that case, foreign trade is not 
beneficial for the country, as they can purchase for 1 unit of export good less than 1 unit of 
import goods (i.e. import products will be relatively more expensive for them).  

Surplus or loss based on terms of trade 

If a country imports more than it exports, it runs a trade deficit. If it imports less than it 
exports, that creates a trade surplus. When a country has a trade deficit, it must borrow from 
other countries to pay for the extra imports. Trade deficit and surplus have an effect on the 
countries’ GDP as well. If we want to examine the effect of export and import price changes, 
we can calculate the Nicholson and Drechsler-Szűcs formulas to quantify the surplus or loss 
based on terms of trade. These formulas will show by how much price changes have increased 
or decreased the GDP from the export or import side or by considering both sides (as the 
average of the export and import sides). 

If the calculated value is positive (using 
either of the surplus or loss formulas), we 
can register a trade surplus, the GDP 
increased as a result of export and import 
price changes, and if it is negative, then 
GDP is reduced as a result of the price 
changes. Therefore, a trade deficit can 
have a negative effect on GPD, while 
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trade surplus can have a positive effect on it. 

Tourism statistics 

Tourism is a complex economic activity, it includes all activities in order to serve the visitors 
from providing accommodation, through transportation services to recreation. Tourism is not 
a disjunctive part of the NACE classification system, but includes many areas most of which 
are recognized by the NACE classification as economic activities: 

• Hotel services 
• Restaurant services 
• Passenger transport by railway,  road, waterway, air 
• Car rental 
• Travel agencies activities 
• Cultural services 
• Sport, recreation and leisure activities  
• Spa and other health services 

Depending on the nationality of the visitor (horizontal axis) and the destination of the visit 
(vertical axis), we can distinguish between different types of tourism, as it can be seen on the 
below Figure 5.  

Inbound tourism comprises the activities of a non-resident visitor within the country of 
reference on an inbound trip, while at the same time outbound tourism comprises the 
activities of a resident visitor outside the country of reference either as part of an outbound 
trip or as part of a domestic trip. Domestic tourism comprises the activities of a resident 
visitor within the country of reference as either part of a domestic trip or part of an outbound 
trip.  
Internal tourism comprises domestic tourism and inbound tourism, i.e. the activities of 
resident and non-resident visitors in the country of reference as part of domestic or 
international trips. 
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Figure 5. Types of tourism 

 

Source: own editing 

When it comes to tourism, the most often analysed measures are tourism expenditure and the 
gross value added of tourism. Tourism expenditure refers to the amount paid for the 
acquisition of consumption goods and services or valuables for own use or to give away for 
and during tourism trips. It includes expenditure by visitors themselves as well as expenses 
paid for or reimbursed by others. The tourism (direct) gross value added is the part of gross 
value added (GVA, see the chapter on national accounts) generated by tourism industries and 
other industries of the economy that directly serve visitors in responding to internal tourism 
consumption. The use of the term ‘direct’ in this aggregate refers to the fact that the Tourism 
Satellite Accounts (TSA) measure only the part of value added (by tourism industries and 
other industries) due to consumption by visitors, and leaves aside the indirect, and induced 
effects that such consumption might generate. 

The purpose of the Tourism Satellite 
Accounts (TSA) is to analyse in detail all 
aspects of demand for goods and services 
associated with the activity of visitors, to 
observe the operational interface with the 
supply of such goods and services within 
the economy and finally, to describe how 
this supply interacts with other economic 
activities. The harmonised system of 
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Tourism Satellite Accounts (thus ensuring the comparability of tourism related data) was 
developed by the World Tourism Organisation (UNWTO), the United Nations Statistics 
Division (UNSD), the Organisation for Economic Cooperation and Development (OECD) and 
the Statistical Office of the European Union (Eurostat).  

Supplementary material: trade networks 

Trade data is widely available for us to observe foreign trade between countries. One possible 
way to discover trade relations between countries is by visualising trade flows on a network. 
Network studies and graph theory is a discipline of mathematics and information science that 
has very useful applications in economics and social sciences as well, let it be migration, 
foreign trade or even the spreading of viruses, as a current example from nowadays. 

Graph theory is not a new discipline, the earliest example of a network was the mathematical 
problem known as the Seven Bridges of Königsberg (today Kaliningrad, Russia), and its 
negative resolution by Euler in 1736 provided the foundations of graph theory. In short, the 
question of this logical problem was that can we visit all of the parts of the city by crossing 
every bridge and crossing each them only once? Euler solved this problem by saying that you 
cannot satisfy both of these conditions of crossing all bridges, but just crossing each of them 
once, by observing the parts of the town as the vertices (nodes) and the bridges as the edges 
(link) of a graph (network). 

A graph or network is a connected set of objects which is composed of two main elements, 
the vertices, that act as the objects and the edges connecting them. The terms graph and 
network and their elements are used alternately in the literature, but if we wanted to define 
these notions strictly, we could regard networks as real life set of objects with real 
connections between them and graphs as the visual and mathematical representation of 
networks. To differentiate between the elements of networks and graphs, we can distinguish 
between vertices (in a graph) and nodes (in a network) as the objects and edges (in graphs) 
and links (in networks) and the connection between the objects. 

Graphs can be directed and undirected as well. In directed graphs, the direction of the 
relationship between the nodes matters, for example in case of visualising trade flow, it does 
matter e.g. which country is the exporter and which country is the importer of goods and 
services, how it also matters in migration flows, which is the host and which is the target 
country. In undirected graphs the 
direction the connection either does not 
matter or is not specified, in social or 
collaboration networks having a 
relationship between two persons does not 
have a direction, e.g. being friends on 
social media websites does not have a 
direction. Sometimes it is important to 
examine the strength of the relationship 
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between the objects in a network. In that case we can add weights to the edges, which can 
show e.g. the volume or value of trade flows or the number of people migrating from one 
country to the other, or in the case of actors collaborating the number of films in which they 
have acted together. 

Networks are all around us, how the internet works, how infrastructure, transportation 
systems, or even our brain works constitutes a network. The collaboration between actors or 
scientists, or even of comic book or book characters can be formulated into a network. 
Networks and graphs are therefore all around us, and in the case of analysing foreign trade 
relations of countries, a good network visualisation can help us even better than just numbers 
to discover the geographical, historical or cultural factors behind trade relations. 

For more examples on networks, please check out the connecting chapter of Network Science 
book by Albert-László Barabási, a well-known Hungarian mathematician in the field: link 

7.4. Exercises 

Task 1 

The following foreign trade data are known for a country for 2010. Calculate the terms of 
trade and the surplus or loss based on terms of trade by all of the formulas known. Interpret 
the results. 
 2010 
GDP at current prices, billion USD 20712 
Export at current prices, billion USD 13167 
Import at current prices, billion USD 13820 
Export price index, % 98.4 
Import price index, % 99.1 

http://networksciencebook.com/chapter/2#networks-graphs
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Task 2 

The following data is known about the foreign trade of a country: 

Year 
GDP, million 

EUR 
Export, 

million EUR 
Import, 

million EUR 

Export 
prices, 

previous 
year=100.0% 

Import 
prices, 

previous 
year=100.0% 

2014 79534.59 64778 77721 98.4 99.1 
2015 83076.79 69941 85610 99.2 101.4 
2016 87849.85 82438 110448 102.3 103.6 
2017 93066.14 90370 118380 100.9 99.4 
2018 93598.15 75648 106184 95.8 97.3 

a) Calculate the terms of trade for each of the given years. Interpret the results. 
b) Calculate the surplus or loss based on terms of trade using the Nicholson formula from 

export side for each of the years. 
c) Calculate the surplus or loss based on terms of trade using the Nicholson formula from 

import side for each of the years. 
d) Calculate the surplus or loss based on terms of trade using the Drechsler-Szűcs formula 

for each of the years. 

7.5. Solutions 

Task 1 
The following foreign trade data are known for a country for 2010. Calculate the terms of 
trade and the surplus or loss based on terms of trade by all of the formulas known. Interpret 
the results. 
 2010 
GDP at current prices, billion USD 20712 
Export at current prices, billion USD 13167 
Import at current prices, billion USD 13820 
Export price index, % 98.4 
Import price index, % 99.1 

Terms of trade 

𝑇𝑖 =
𝑒𝑥𝑝𝑜𝑟𝑡 𝑝𝑟𝑖𝑐𝑒 𝑖𝑛𝑑𝑒𝑥

𝑖𝑚𝑝𝑜𝑟𝑡 𝑝𝑟𝑖𝑐𝑒 𝑖𝑛𝑑𝑒𝑥
=

𝐼𝑝𝑥

𝐼𝑝𝑚
=

98.4

99.1

= 0.9929 ~ 99.29% 

In 2010 there was a 0.71% loss in foreign 
trade due to the price changes in export 
and import. 
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In 2010 this country had a 0.71% trade deficit due to the price changes in export and import. 
 
Surplus of loss based on terms of trade 

Nicholson formula (export side): 𝑇 = 𝑋 (
1

𝐼𝑝𝑚
−

1

𝐼𝑝𝑥
) = 13167 (

1

0.991
−

1

0.984
) =

−94.52 𝑏𝑖𝑙𝑙𝑖𝑜𝑛 𝑈𝑆𝐷 

Nicholson formula (import side): 𝑇 = 𝑀 (
1

𝐼𝑝𝑚
−

1

𝐼𝑝𝑥
) = 13820 (

1

0.991
−

1

0.984
) =

−99.21 𝑏𝑖𝑙𝑙𝑖𝑜𝑛 𝑈𝑆𝐷 

Drechsler-Szűcs formula: 𝑇 =
𝑋+𝑀

2
(

1

𝐼𝑝𝑚
−

1

𝐼𝑝𝑥
) =

13167+13820

2
(

1

0.991
−

1

0.984
) =

−96.86 𝑏𝑖𝑙𝑙𝑖𝑜𝑛 𝑈𝑆𝐷 
Due to the price changes in import and export, there was a loss in this country in 2010. The 
difference of export and import price indices reduced the GDP by 
• 94.5 billion USD based on export side. 
• 99.2 billion USD based on import side. 
• 96.9 billion USD based on export and import side. 

Task 2 
The following data is known about the foreign trade of a country: 

Year GDP, million 
EUR 

Export, 
million EUR 

Import, 
million EUR 

Export 
prices, 

previous 
year=100.0% 

Import 
prices, 

previous 
year=100.0% 

2014 79534.59 64778 77721 98.4 99.1 
2015 83076.79 69941 85610 99.2 101.4 
2016 87849.85 82438 110448 102.3 103.6 
2017 93066.14 90370 118380 100.9 99.4 
2018 93598.15 75648 106184 95.8 97.3 

a) Calculate the terms of trade for each of the given years. Interpret the results. 

Example for 2015: T2015 =
Ipx

Ipm
=

99.2

101.4
= 0.9783 ~ 97.83% 

b) Calculate the surplus or loss based on terms of trade using the Nicholson formula from 
export side for each of the years. 

Example for 2015: 𝑇 =

𝑋 (
1

𝐼𝑝𝑚
−

1

𝐼𝑝𝑥
) = 69941 (

1

1.014
−

1

0.992
) = −1529.7 𝑚𝑖𝑙𝑙𝑖𝑜𝑛 𝐸𝑈𝑅 

c) Calculate the surplus or loss based 
on terms of trade using the 
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Nicholson formula from import side for each of the years. 

Example for 2015: 𝑇 = 𝑀 (
1

𝐼𝑝𝑚
−

1

𝐼𝑝𝑥
) = 85610 (

1

1.014
−

1

0.992
) =

−1872.4 𝑚𝑖𝑙𝑙𝑖𝑜𝑛 𝐸𝑈𝑅 

d) Calculate the surplus or loss based on terms of trade using the Drechsler-Szűcs 
formula for each of the years. 

Example for 2015: 𝑇 =
𝑋+𝑀

2
(

1

𝐼𝑝𝑚
−

1

𝐼𝑝𝑥
) =

69941+85610

2
(

1

1.014
−

1

0.992
) =

−1701.05 𝑚𝑖𝑙𝑙𝑖𝑜𝑛 𝐸𝑈𝑅 
 
Sample interpretation for 2015: 
In 2015 there was a 2.17% loss in foreign trade due to the changes in export and 
import prices. Due to the changes in these prices, the GDP decreased by 1529.69 
million EUR from the export side, by 1872.40 million EUR from the import side and 
by 1701.05 EUR considering both the export and import side. 

7.6. Practice exercises 

Task 1 

The following data is known about the foreign trade of a country: 

Year 
GDP, million 

EUR 
Export, 

million EUR 
Import, 

million EUR 

Export 
prices, 

previous 
year=100.0% 

Import 
prices, 

previous 
year=100.0% 

2011 671560 541129 466572 107.6 100.7 
2012 690008 570353 518594 109.6 102.2 
2013 708337 563377 491044 102.6 101.9 
2014 738146 615553 536163 102.9 110.5 
2015 778039 652685 567613 109.5 101.3 

a) Calculate the terms of trade for each of the given years. Interpret the results. 
b) Calculate the surplus or loss based on terms of trade using the Nicholson formula from 

export side for each of the years. 
c) Calculate the surplus or loss based 

on terms of trade using the 
Nicholson formula from import 
side for each of the years. 

d) Calculate the surplus or loss based 
on terms of trade using the 
Drechsler-Szűcs formula for each 
of the years. 
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Task 2 

Decide which of the following activities can be considered as foreign trade. 
1. A chocolate producer company from country “A” sells 1000 pieces of chocolates to a 

retail shop in country “B”. The shipment has already crossed the border. 
2. A chocolate producer company from country “A” sells 1000 pieces of chocolates to a 

retail shop in country “B”. The shipment has already crossed the border, but the shipment 
has not been paid for yet. 

3. A Hungarian farmer wants to sell his agricultural products in Austria. He travelled there 
with his car and with his products, but he was not successful, and was not able to sell any 
products. 

4. A Hungarian farmer wants to sell his agricultural products in Austria. He travelled there 
with his car and with his products, but he was not successful, he was not able to sell any 
products, but he bought and ate some food in Austria. 

5. A researcher from country “A” travels to country “B” to show his/her invented product at 
an expo (he did not buy or sell any other products or services in country “B”). 

6. There is a tourist in country “B”, he is a resident of country “A”. He buys a gift and takes 
home to his family. 

7. There is a tourist in country “B”, he is a resident of country “A”. During his journey, he 
sleeps in a hotel in country “B”, and he eats in several restaurants in country “B”. 

8. An Austrian resident travels to Hungary to have healthcare services. 
9. A Hungarian resident lives next to the border of Austria. He has Austrian relatives and 

decides to visit them. During the few hours long visit, his car broke down in Austria; 
therefore, his car was repaired there. 

 
Task 3 
Decide about the following statements whether they are true or false. 

1. The export from A to B is calculated at the border of A. 
2. The export from A to B at the border of A is valued “cost, insurance, and freight”. 
3. The import from A to B at the border of B includes the cost of transport and insurance. 
4. The foreign trade to GDP ratio is the sum of exports divided by GDP 
5. The foreign trade to GDP ratio measures a country’s “openness” or “integration” into 

the world economy. 
6. Intrastat refers to for example the 

external trade between Hungary and 
a country from European Union. 

7. Extrastat refers to external trade 
transactions with extremely high 
value. 

8. The foreign direct investor 
receives all of the gross value 
added (GVA) produced by FDI. 
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7.7. Questions 

Trade statistics 

1. Compare the economic weight of trade and agriculture in Hungary. Is it smaller, 
bigger or approximately same? 

2. What is the difference among the following expressions in statistics: domestic trade, 
internal trade, home trade? 

3. What kind of NACE categories are concern to domestic trade? 
4. What are the two most important indicator to measure the trade activity? 
5. What does the production (output) of trade activity mean? 

Tourism statistics 

1. What kind of economic activities are included to tourism statistics? 
2. What does the tourism trip mean? 
3. What does the domestic tourism mean? 
4. What does the internal tourism mean? 
5. What does the outbound tourism mean? Does it concern to resident or not-resident 

visitors? 
6. What does the inbound tourism mean? Does it concern to resident or not-resident 

visitors? 
7. What does the tourism expenditure mean? 
8. What does the tourism (direct) gross value added mean? 
9. What does the Tourism Satellite Accounts mean? 
10. Which two countries have the biggest inbound expenditure in EU? 

Foreign trade statistics 

1. What is the difference among foreign trade and external trade and international trade? 
2. What does the entrepot trade mean? 
3. What does the intrastat and the extrastat mean in the EU foreign or external trade? 
4. What kind of economic transaction is the foreign trade? 
5. Please, tell at least one example for foreign trade transaction without crossing the 

border by the goods. 
6. Please, tell at least one example 

for a non-foreign trade transaction 
despite of border-crossing. 

7. Which moment of time can we 
tell, that the foreign trade 
transaction has been realized - by 
tax office aspect? 

8. Which moment of time can we 
tell, that the foreign trade 
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transaction has been realized - by accrual based concept? 

9. What kind of commodity classification system is recommended by UNSD for foreign 
trade? 

10. What kind of commodity classification system is used in EU for foreign trade? 
11. What does the f.o.b. mean? For what is it used? 
12. What does the c.i.f. mean? For what is used? 
13. What is the most used indicator for openness of a country? 
14. What does the FDI mean? 
15. Is FDI a foreign trade transaction? If yes, why? If no, why? 
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8. Bank and government statistics 

This chapter introduces the basic terms of bank and government statistics. Learning of this 
chapter is successful if the Reader is able to  
- explain the meaning of bank and government statistics and its place within economic 
statistics. 
 
Knowledge obtained by reading this chapter:  
- basic terms of bank and government statistics. 
 
Skills obtained by reading this chapter:  
- Statistical communication – basic terminology, making connections between statistical 

and everyday terms; 
- The student can uncover facts and basic connections, can arrange and analyse data 

systematically, can draw conclusions and make critical observations along with 
preparatory suggestions using the theories and methods learned. The student can make 
informed decisions in connection with routine and partially unfamiliar issues both in 
domestic and international settings; 

 
Attitudes developed by reading this chapter:  
- Openness towards the different forms of statistics, with special regards to official 

statistics. 
- The student is open to new information, new professional knowledge and new 

methodologies. The student is also open to take on task demanding responsibility in 
connection with both solitary and cooperative tasks. The student strives to expand his/her 
knowledge and to develop his/her work relationships in cooperation with his/her 
colleagues. 

  
This chapter makes the Reader to be autonomous in:  
- Taking responsibility for his/her work and behaviour from all professional, legal and ethical 
aspects in connection with keeping the accepted norms and rules; 
- Completing his/her tasks independently and responsibly as a member of certain projects, 
team tasks and organisational units. 

8.1. Goals 

• Learn the theoretical background of bank and government statistics. 

8.2. Learning activities 

1. Please read the slides about the 
topic of national accounts  

a. Eco and Soc Stat 9 bank 
and government 2020.pptx 
file on Coospace 

2. Answer the theoretical questions 
found at the end of this chapter 
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8.3. Main concepts and definitions 

Statistics of financial corporations  

Statistics of financial corporations are statistics based on administrative records collected by 
the financial supervision authority (e.g. the national bank) and national bank data. The 
concern of these statistics are financial corporations, which can be: 

• National bank 
• Monetary financial institutions (banks, savings and loan associations) 
• Financial intermediation associations 
• Financial auxiliaries 
• Insurance corporations and pension funds 

Statistics of financial corporations –similar to business statistics- is an area of the statistics on 
enterprises and is complementing business statistics as business statistics deals only with non-
financial enterprises, while the concern of this area is the group of the remaining enterprises, 
namely financial enterprises. Statistics on financial corporations –similarly to business 
statistics- are published on a regular basis, and data collection and data publishing is carried 
out by either the national bank or a financial supervision authority. 

Monetary statistics 

Monetary statistics –as the OECD describes- “consist of a comprehensive set of stock and 
flow data on the financial and non- financial assets and liabilities of an economy’s financial 
corporations sector.”8 Monetary statistics include statistics on money supply and money stock 
and data on the total amount of monetary assets, both including money in the narrower and 
broader sense. Monetary statistics, just as statistics on financial corporations, is published by 
the national bank. 

 
8 OECD (2003). Glossary of Statistical Terms: Monetary Statistics. Online: 
https://stats.oecd.org/glossary/detail.asp?ID=1678, accessed 24 May 2020. 

https://stats.oecd.org/glossary/detail.asp?ID=1678
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Money aggregates 

Monetary statistics deals with money in the narrower and in the broader sense. Concerning the 
strict definition of money, we can consider a currency or an object as money, if it can fulfil 4 
functions: 

• Unit of account: if the price of goods and services is determined in that currency, and 
it is possible to compare the value of them based on that currency, then the function of 
unit of account or measure of value is fulfilled. For example, we may be able to 
compare the value of two products with similar characteristics by examining their 
price. 

• Medium of exchange: if during economic transactions, the purchase price of the 
goods and services is settled in cash, i.e. we can receive goods and services in 
exchange for our money, then that currency can serve the function of medium of 
exchange. 

• Standard of deferred payment: this function is different from the medium of 
exchange function as in that case the payment and the acquisition of goods and 
services occurs simultaneously, but if it doesn’t then we can speak about deferred 
payment. When the movement of the two directions of exchange is separated in time 
(e.g. a good is delivered earlier than to settle it in cash), then money serves as a means 
of deferred payment, so the flow of money does not require the flow of goods or 
services at the same time. A currency should also fulfil this function to be considered 
money. 

• Store of value: money is a means of accumulating wealth, many people keep their 
savings in cash, which is not necessarily the most prudent decision, but still, it is worth 
keeping some of our assets in cash precisely because of the liquidity of the money. 
After all, assets held in cash can be used as a means of payment or exchange at any 
time without significant conversion and transaction costs, as opposed to, for example, 
assets held in the form of securities or other assets, which means more time and costs 
than cash. 

Money in the narrowest sense is therefore the currency (banknotes, coins, electronic money 
stored on our bank account) we use in our everyday life and which is circulating in the 
economy. However, we can distinguish between different monetary aggregates, which can 
also be considered as money, but in a 
broader sense. The most common 
monetary aggregates are M1 to M3 (and 
some define the monetary aggregate M4 
as well). There exist another monetary 
aggregate called, M0, which is not 
considered by many financial institutions, 
but as it is defined e.g. in the UK, it is the 
monetary base, the sum of all coins and 
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banknotes in circulation. The European Central Bank distinguishes between three levels of 
monetary aggregates: 

• “M1 is the sum of currency in circulation and overnight deposits; 
• M2 is the sum of M1, deposits with an agreed maturity of up to two years and deposits 

redeemable at notice of up to three months; and 
• M3 is the sum of M2, repurchase agreements, money market fund shares/units and 

debt securities with a maturity of up to two years.”9 

Balance of Payment (BoP) statistics 

“Balance of payments statistics record economic transactions between residents and non-
residents. They provide a series of balances between inward and outward transitions and 
show how these flows of transactions are funded. The balance of payments is an important set 
of macro-economic statistics for a country, describing its economic and financial 
relationships with the Rest of the World.”10 

Balance of payment (BoP) statistics includes statistics on all economic transactions between 
resident and non-resident entities (e.g. governments, corporations etc.) in a given period of 
time. The balance of payment consists of elements, which are 

• the current account: contains data on international transactions of goods, services and 
income, and as well on current transfers; 

• the financial account: contains data on financial transactions (claims, liabilities) of 
securities, stocks, bonds etc. with the rest of the world; 

• the capital account: contains data on international capital flow and on the acquisition 
or selling of non-produced, nonfinancial assets (e.g. natural resources, contracts, 
patents, leases, licenses, marketing assets etc.) 

BoP statistics are compiled and published mostly by the national bank, as they have access to 
all of the data necessary for compiling the BoP and in some countries, a national statistical 
institute in cooperation with the national bank carries out the compiling of BoP statistics. 

Government statistics 

 
9 ECB (2020). Monetary aggregates. Online: 
https://www.ecb.europa.eu/stats/money_credit_banking/monetary_aggregates/html/index.en.h
tml, accessed 25 May 2020. 

10 OECD (2019). Quarterly balance of payment statistics. Online: 
https://www.oecd.org/sdd/its/quarterly-balance-of-payments-statistics.htm, accessed 25 May 
2020. 

https://www.ecb.europa.eu/stats/money_credit_banking/monetary_aggregates/html/index.en.html
https://www.ecb.europa.eu/stats/money_credit_banking/monetary_aggregates/html/index.en.html
https://www.oecd.org/sdd/its/quarterly-balance-of-payments-statistics.htm
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Government statistics deals with statistics of the government sector, including both the central 
and the local government and social insurance funds as well. The data source of government 
statistics, apart from the national bank is the Ministry of Finance that provides budgetary data 
on government activities. The main aim of government statistics is to elaborate and 
recalculate the budgetary data of government institutes by government functions along the 
COFOG classification system (see Chapter  1.3.).  

8.4. Questions 

1. What are the three main issues of bank statistics? 
2. Which international institution defines the methodology for Balance of Payment? 
3. Which international institution defines the methodology for government financial 

statistics? 
4. Which classification system must be used for government statistics? 
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9. National accounts 

This chapter introduces the basic terms of national accounts. Learning of this chapter is 
successful if the Reader is able to  
- explain the meaning and the most important approaches of national accounts; 
- calculate the GDP along the three main approaches. 
 
Knowledge obtained by reading this chapter:  
- basic terms of national accounts; 
- calculation of GDP along three approaches. 
 
Skills obtained by reading this chapter:  
- Statistical communication – basic terminology, making connections between statistical 

and everyday terms. 
- Organization – design, plan and carry out simple analyses. 
- The student can uncover facts and basic connections, can arrange and analyse data 

systematically, can draw conclusions and make critical observations along with 
preparatory suggestions using the theories and methods learned. The student can make 
informed decisions in connection with routine and partially unfamiliar issues both in 
domestic and international settings. 

 
Attitudes developed by reading this chapter:  
- Openness towards the different forms of statistics, with special regards to official 

statistics. 
- The student is open to new information, new professional knowledge and new 

methodologies. The student is also open to take on task demanding responsibility in 
connection with both solitary and cooperative tasks. The student strives to expand his/her 
knowledge and to develop his/her work relationships in cooperation with his/her 
colleagues. 

  
This chapter makes the Reader to be autonomous in:  
- Taking responsibility for his/her analyses, conclusions and decisions; 
- Taking responsibility for his/her work and behaviour from all professional, legal and ethical 
aspects in connection with keeping the accepted norms and rules; 
- Completing his/her tasks independently and responsibly as a member of certain projects, 
team tasks and organisational units. 
 

9.1. Goals 

• Learn the theoretical background 
of national accounts. 

• Learn to calculate GDP using 
different approaches. 

9.2. Learning activities 
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1. Please read the slides about the topic of national accounts  

a. Eco and Soc Stat 10 NA1 introduction 2020.pptx 
b. Eco and Soc Stat 11 NA2 GDP and the system of accounts 2020.pptx and 
c. Eco and Soc Stat 12 NA3 SUT-IOT 2020.pptx files on Coospace 

2. Solve the exercises 1-3 
a. Solutions can be found in the Solutions chapter 

3. Check your knowledge: solve the practice exercises  
4. Answer the theoretical questions found at the end of this chapter 
5. Further readings on national accounts (supplementary material): 

• European System of Accounts (ESA 2010): link 
• UNSD System of National Accounts (SNA): link 

9.3. Main concepts and definitions 

National accounts 

National accounts are internationally accepted and comparable integrated accounting systems 
for the whole economy, for measuring the economic activity of a region, country or a group of 
countries for a period of time (usually a year or a quarter). National accounts provide a 
detailed description of a total economy, its components and its relations with the surrounding 
economies (i.e. with the rest of the world). The calculation and use of national accounts is 
systematic, complete and consistent to ensure international comparability of the results. 

In the European Union the calculation of national accounts is carried out according to the 
rules of the European System of Accounts, ESA 2010. The European System of National and 
Regional Accounts (ESA 2010) is the internationally compatible EU accounting framework 
for a systematic and detailed description of an economy currently in use by EU Member 
States. It is in effect since September 2014. The predecessor of the ESA 2010 system is the 
ESA 95 which has been in effect between 1996 and august 2014. The ESA 2010 framework 
ensures the compatibility and comparability of EU Member States’ economic performance 
and helps statistical data collection for national statistical offices and Eurostat as well.  The 
international counterpart of the ESA 2010 system is the System of National Accounts (SNA) 
first developed in 1953 by the United Nations. This system has also been developed to ensure 
compatibility and comparability of national accounts all around the world and is intended for 
use by all countries by the UN. 

The aim of national accounts is therefore 
to provide an overview of the structure of 
the economy, to get an understanding of 
the functioning and development of its 
sectors and elements and to ensure the 
compatibility of economic processes 
among different countries.  

https://ec.europa.eu/eurostat/web/products-manuals-and-guidelines/-/KS-02-13-269
https://unstats.un.org/unsd/nationalaccount/sna.asp
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Gross Domestic Product (GDP) 

Gross Domestic Product (GDP) is the basic measure for describing the overall size and 
performance of an economy. GDP is an aggregate measure of production and is one of the 
main indicators of the system of national accounts (ESA 2010 or SNA). By definition, GDP 
can be calculated along three main approaches as it can be seen in the below Table 2. 

Table 2. Approaches of calculating the GDP 
Production approach Expenditure approach Income approach 

Gross Value Added (GVA): 

+ output (in basic price) 

- intermediate consumption 
(in purchase price) 

+ taxes on products 

- subsidies on products 

 

ΣGVA+net tax=GDP 

+ final consumption (individual 
and collective) 

+ changes in inventories 

+ fixed capital formation 

+ export 

- import 

 

=GDP 

+ compensation of employees 

+ gross mixed income 

+ gross operational surplus 

+ taxes on products 

- subsidies on products 

 

=GDP 

Source: own editing 

The production approach of GDP describes the value of production through the gross value 
added included, and includes the production of domestic production units (i.e. includes all 
production that has been made on the territory of the country), includes furthermore taxes, but 
does not include subsidies on the production. By production the activities of the hidden 
economy and illegal activities are also considered in the calculation of GDP, even if in certain 
cases the value of such hidden or illegal production can only be estimated.  

The expenditure approach is the most common way of calculating GDP, according to this 
approach everything that the private sector (consumers and private firms), and government 
spend within the borders of a particular country, must add up to the total value of all finished 
goods and services produced over a 
certain period of time (year or quarter). In 
macroeconomics this approach can be 
formulated as 

Y=C+I+G+NX, where 

Y symbolises GDP, C is the consumption 
expenditure (of households and 
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companies), I is investment, G is government expenditure and NX stands for net export, 
which can be calculated as exports minus imports. 

The expenditure approach is often contrasted with the income approach which approaches the 
calculation of GDP as the sum of income generated as a result of production. The largest part 
of GDP in this approach is the compensation of employees which is -through e.g. national tax 
offices- directly observable and measurable, and so are the taxes and subsidies of production. 
Measuring and estimating the mixed income (i.e. income whose components cannot be 
identified clearly) and operational surplus is however a much more problematic task. 

Important: if calculated correctly, the results of each approaches should result to be equal. 

Gross Value Added (GVA) 

Gross Value Added (GVA) -as defined by Eurostat- is defined as output (at basic prices) 
minus intermediate consumption (at purchaser prices); it is the balancing item of the national 
accounts' production account. GVA can be broken down by industry and institutional sector. 
The sum of GVA over all industries or sectors plus taxes on products minus subsidies on 
products gives gross domestic product. 

Value added shows how much more value was produced than the value of the used products 
and services for the new production. The value added is therefore the sum of the income 
generated by the production and can be calculated as the produced output minus the used 
outputs of other producers for the production: 

GVA = output (in basic prices) – IC (intermediate consumption in purchase prices) 
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9.4. Exercises 

Task 1 

The following data are known for Hungary in 2007, in billion HUF. Compute the GDP by two 
approaches. 
 
Sources: 

Gross output  57452 
Imports  20044 
Subsidies on products 11275 

 Σ 88771 
 
Uses: 

Intermediate consumption 32044 
Final consumption of households 16559 
Final consumption of government2476 
Gross fixed capital formation 5380 
Changes in inventories  593 
Exports  20444 
Taxes on products 11275 

 Σ 88771 

Task 2 

The following data are known for a country in million EUR. Compute the GDP by two 
approaches. 
 
Gross output  17040 
Imports  4356 
Gross mixed income 2315 
Operational surplus 643 
Intermediate consumption 5723 
Changes in inventories  482 
Exports  6430 
Net tax 7989 
Compensation of employees 8359 
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Task 3 

The following data are known for a country in million EUR. Compute the GDP by two 
approaches. 
 
Gross output  5300 
Imports  1355 
Gross mixed income 720 
Operational surplus 200 
Final consumption of households 2000 
Final consumption of government 2950 
Gross fixed capital formation 260 
Changes in inventories  150 
Exports  2000 
Net tax 2485 
Compensation of employees 2600 
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9.5. Solutions 

Task 1 

The following data are known for Hungary in 2007, in billion HUF. Compute the GDP by two 
approaches. 
 
Sources: 

Gross output  57452 
Imports  20044 
Subsidies on products 11275 

 Σ 88771 
 
Uses: 

Intermediate consumption 32044 
Final consumption of households 16559 
Final consumption of government2476 
Gross fixed capital formation 5380 
Changes in inventories  593 
Exports  20444 
Taxes on products 11275 

 Σ 88771 
 

Production approach: 

𝐺𝐷𝑃 = 𝐺𝑟𝑜𝑠𝑠 𝑂𝑢𝑡𝑝𝑢𝑡 − 𝐼𝑛𝑡𝑒𝑟𝑚𝑒𝑑𝑖𝑎𝑡𝑒 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 + 𝑇𝑎𝑥𝑒𝑠 − 𝑆𝑢𝑏𝑠𝑖𝑑𝑖𝑒𝑠

= 57452 − 32044 + 11275 − 11275 = 25408 𝑏𝑖𝑙𝑙𝑖𝑜𝑛 𝐻𝑈𝐹 

Expenditure approach: 
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𝐺𝐷𝑃 = 𝐶 + 𝐼 + 𝐺 + 𝑁𝑋

= 𝑓𝑖𝑛𝑎𝑙 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 (𝐶 + 𝐺) + 𝑐ℎ𝑎𝑛𝑔𝑒𝑠 𝑖𝑛 𝑖𝑛𝑣𝑒𝑛𝑡𝑜𝑟𝑖𝑒𝑠

+ 𝑓𝑖𝑥𝑒𝑑 𝑐𝑎𝑝𝑖𝑡𝑎𝑙 𝑓𝑜𝑟𝑚𝑎𝑡𝑖𝑜𝑛 + 𝑒𝑥𝑝𝑜𝑟𝑡 − 𝑖𝑚𝑝𝑜𝑟𝑡

= 16559 + 2476 + 5380 + 593 + 20444 − 20444 = 25408 𝑏𝑖𝑙𝑙𝑖𝑜𝑛 𝐻𝑈𝐹 
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Task 2 

The following data are known for a country in million EUR. Compute the GDP by two 
approaches. 

 
Gross output  17040 
Imports  4356 
Gross mixed income 2315 
Operational surplus 643 
Intermediate consumption 5723 
Changes in inventories  482 
Exports  6430 
Net tax 7989 
Compensation of employees 8359 
 

Production approach: 

𝐺𝐷𝑃 = 𝐺𝑟𝑜𝑠𝑠 𝑂𝑢𝑡𝑝𝑢𝑡 − 𝐼𝑛𝑡𝑒𝑟𝑚𝑒𝑑𝑖𝑎𝑡𝑒 𝐶𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 + 𝑁𝑒𝑡 𝑇𝑎𝑥(𝑇𝑎𝑥𝑒𝑠 − 𝑆𝑢𝑏𝑠𝑖𝑑𝑖𝑒𝑠)

= 17040 − 5723 + 7989 = 19306 𝑚𝑖𝑙𝑙𝑖𝑜𝑛 𝐸𝑈𝑅 

Income approach 

𝐺𝐷𝑃 = 𝐶𝑜𝑚𝑝𝑒𝑛𝑠𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑒𝑠 + 𝐺𝑟𝑜𝑠𝑠 𝑚𝑖𝑥𝑒𝑑 𝑖𝑛𝑐𝑜𝑚𝑒 + 𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑜𝑛𝑠 𝑠𝑢𝑟𝑝𝑙𝑢𝑠

+ 𝑁𝑒𝑡 𝑇𝑎𝑥 (𝑇𝑎𝑥𝑒𝑠 − 𝑆𝑢𝑏𝑠𝑖𝑑𝑖𝑒𝑠) = 8359 + 2315 + 643 + 7989

= 19306 𝑚𝑖𝑙𝑙𝑖𝑜𝑛 𝐸𝑈𝑅 
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Task 3 

The following data are known for a country in million EUR. Compute the GDP by two 
approaches. 
 
Gross output  5300 
Imports  1355 
Gross mixed income 720 
Operational surplus 200 
Final consumption of households 2000 
Final consumption of government 2950 
Gross fixed capital formation 260 
Changes in inventories  150 
Exports  2000 
Net tax 2485 
Compensation of employees 2600 
 
Expenditure approach: 

𝐺𝐷𝑃 = 𝑓𝑖𝑛𝑎𝑙 𝑐𝑜𝑛𝑠𝑢𝑚𝑝𝑡𝑖𝑜𝑛 (𝐶 + 𝐺) + 𝑐ℎ𝑎𝑛𝑔𝑒𝑠 𝑖𝑛 𝑖𝑛𝑣𝑒𝑛𝑡𝑜𝑟𝑖𝑒𝑠

+ 𝑓𝑖𝑥𝑒𝑑 𝑐𝑎𝑝𝑖𝑡𝑎𝑙 𝑓𝑜𝑟𝑚𝑎𝑡𝑖𝑜𝑛 + 𝑒𝑥𝑝𝑜𝑟𝑡 − 𝑖𝑚𝑝𝑜𝑟𝑡

= 2000 + 2950 + 150 + 260 + 2000 − 1355 = 6005 𝑚𝑖𝑙𝑙𝑖𝑜𝑛 𝐸𝑈𝑅 

Income approach 

𝐺𝐷𝑃 = 𝐶𝑜𝑚𝑝𝑒𝑛𝑠𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑒𝑠 + 𝐺𝑟𝑜𝑠𝑠 𝑚𝑖𝑥𝑒𝑑 𝑖𝑛𝑐𝑜𝑚𝑒 + 𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑜𝑛𝑠 𝑠𝑢𝑟𝑝𝑙𝑢𝑠

+ 𝑁𝑒𝑡 𝑇𝑎𝑥 (𝑇𝑎𝑥𝑒𝑠 − 𝑆𝑢𝑏𝑠𝑖𝑑𝑖𝑒𝑠) = 2600 + 720 + 200 + 2485

= 6005 𝑚𝑖𝑙𝑙𝑖𝑜𝑛 𝐸𝑈𝑅 
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9.6. Practice exercises 

Task 1 

Given the following cases, compute the GDP based on the appropriate approach 

a) In 2010 in a country, the gross output of a country was 200103 million EUR, the 
intermediate consumption was 110023 million EUR), and the value of net taxes on 
products (taxes less subsidies) was 9854 million EUR.  

b) In 2010 in a country, the final consumption was 73084 million EUR, the change in 
inventories was 16230 million EUR, the fixed capital formation was 4320 million 
EUR, the export was 78620 million EUR and the import was 72320 million EUR.  

c) In 2010 in a country, the final compensation of employees was 45320 million EUR, 
the gross mixed income and operational surplus were together 44760 million EUR and 
the net taxes on products was 9854 million EUR. 

9.7. Questions 

1. What is the internationally standard version of National Accounts recommended by 
UNSD? What is its European version? 

2. What kind of grouping of economic units are used in National Accounts? 
3. Which units are the resident ones? 
4. Which institutional sectors are used in NA? 
5. Which enterprises belong to non-financial corporation sector?  
6. What are the sub-sectors of the non-financial corporation by ownership? 
7. What is the financial corporation sector? What are its subsectors? 
8. What are the main elements of the household sector? 
9. Which institutions are classified in the NPISH sector by National Accounts? 
10. To which institutional sector should be selected a non-profit institution if it is financed 

mostly by  the government? 
11. How to evaluate the production by the cash flow concept and by the accrual-based 

concept? 
12. Tell some typical examples which are not involved as a production in National 

Accounts – despite they create 
value added?   

13. How to measure the value of the 
non-market products? 

14. What does the output mean in 
National Accounts? 

15. What does the intermediate 
consumption mean in National 
Accounts? 
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16. What does the value added mean in National Accounts? In which prices its 

components must be calculated? 
17. How to calculate Gross Domestic Product from the Gross Value Added? 
18. How to calculate Net Domestic Product from the Gross Domestic Product? 
19. What kind of estimation approaches are used for GDP? 
20. What are the elements of GDP in production approach?  
21. What are the elements of GDP in expenditure approach?  
22. What are the elements of GDP in income approach?  
23. How to calculate the GVA of trade? 
24. What are the main output components of the financial services? 
25. How to calculate the output and GVA of government services? 
26. What does the mixed income mean? In which cases do we have to use it? 
27. What are the two approaches of the financial consumption? 
28. Which sectors are concerned in final consumption expenditure? 
29. Which sectors are concerned in actual final consumption?  
30. What kind of deflation process is used for constant price GVA and GDP calculation? 
31. How to compare GDP internationally? 
32. What is the purchasing power parity system in the world generally and what is used in 

EU?  
33. What does the Gross National Income mean? How to calculate it from GDP? 
34. What does the GNDI mean? 
35. What does the acceleration affect mean? How it is shown by the Leontief invers of 

IOT? 
36. What does the SUT mean?  
37. What are the main elements of the Supply table? 
38. What are the main elements of the Use table? 
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10. Formulas 

10.1. General statistics 
 

Arithmetic mean 
by individual cases (unweighted mean): 
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Ratios 

Ratio: 
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Analysis of time series – basic techniques 
Base- and link-ratios: 
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Forecasting: 

based on increment of growth: 
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Quantity indices: 
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10.2. Economic and social statistics 
Income inequality and poverty 

Income statistics 

Gini coefficient  
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Poverty statistics 
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Employment statistics 
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populationactiveEconomic
populationUnemployedratentUnemployme =

 

Price statistics 
 
Agricultural terms of trade 

indexpriceinputalAgricultur
indexpriceproduceralAgriculturtradeoftermsalAgricultur =

 

 

Terms of trade 
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Surplus or loss based on terms of trade (Nicholson formula from export side): 
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Surplus or loss based on terms of trade (Nicholson formula from import side) 
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Surplus or loss based on terms of trade (Drechsler-Szűcs formula from both side): 
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