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1.1 DATA SOURCES — DATA COLLECTION

NMNpwtoyevn Aedopéva - Primary Data:
Collected from the original source

Collected through:

2TaTIOTIKA [Neipduara - Statistical experiments (controlled
experiments )

Survey methods (p€Bodol eTTIOKOTTNONG)

Maparripnon - Observation (participant / non-participant where
the observer is involved in the data generation)

EpwTtnuatoAdyia - Questionnaires:
MIKpOTEPO KOOTOG
[Mpétrel va ival TTOAU KaAd oxedlaopéva



1.1 DATA SOURCES — DATA COLLECTION
(CONTINUED)

AguTtepoyevn Aedopéva - Secondary Data:
Collected from other than the primary sources
Statistical Agencies
Research Institutions
Data providers (Bloomberg, Thomson/Reuters, etc.)



1.1 DATA SOURCES — DATA COLLECTION
(CONTINUED)

NMANnBuopog - Population: Every observation
possibly available

MNMAaiolo AsiypatoAnyiag - Sampling Frame:
Relevant information for all members of a
population (TTapdadeiypa: TNAEPWVIKOSC KATAAOYOG)
Atroypapn - Census: Complete enumeration of a
population’s characteristics / data

Usually not cost effective



1.1 DATA SOURCES — DATA COLLECTION
(CONTINUED)

Acgiypa - Sample:
Selected in order to represent the population with respect to one
or many characteristics of interest
Cost effective

ATTAS Tuyxaio Acgiypa - Simple Random Sample:
Randomly choosing among the members of a population
Mn-Tuxaio Aciypa - Non-Random Sample:
Sample that maintains certain characteristics of the population

Stratified (Ztpwpuarotroinuévo) Sample: Use of different strata
(segments) of the population, maintaining their level of
contribution to the total population
Cluster (ouoTtada): A specific group of a population that is
totally representative with respect to (the value) one or many
characteristics

MoAuoTadiakn AsiypatoAnyia - Multistage Sampling:
Selection of appropriate clusters at different stages of a study

In order to cut down sampling costs
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1.2 PRESENTATION OF DATA

Me Trivaka - Tabular form (table of data):
One way classification
In classes (KAAo€IC) or ranges

Frequency (Zuxvornta) of a class: Number of observations falling into
one class

Table of frequencies -> frequency distribution
Class characteristics:

mid-point (M€oO)

lower limit (k&Tw OpI0)

upper limit (Gvw 6p10)
[Mpoooxn: To Gvw OpIo pIag KAAoNG UTTOPET va givai idIo PE TO KATW OpPIo
TNG ETTOUEVNG OTAV EXOUUE OUVEXN OEdOUEVA (dDNAAODK) OTaV Ta dedoEVA
MTTOPOUV VA £XOUV OTTOIAONTTOTE TINN O€ €va dIA0TNA.

More classes -> more informative but more complicated

Less classes -> more simple but some information may be lost

O apIBudC TwWV KAGOEWV £CapTaTal ATTO TO NEYEBOC TOU DEiYUATOC

Ta dlaoTAUATA TTOU AVTIOTOIXOUV 0€ KABE KAGON UTTOPEi va pnv €Xouv idlo
eUPOC

Open ended intervals: when there is no upper or lower limit



1.2 PRESENTATION OF DATA
(CONTINUED)

Relative frequency (Zxetiky ZuxvoTtnta) of a class: The
percentage of the observations that fall into one class

Relative frequency distribution (katavopun): A table with the
relative frequencies of the classes.

Cumulative frequency distribution (aBpoIOTIKA KATAVOUI)
ouxvoTTwyv): We extend the left limit of each class in order to
be equal to the left limit of the first class. We then re-calculate
the frequency distribution for the new classes.
AVTITTPDOOWTTEUEI TOV APIBUS TWV TTAPATNPNOCEWY TTOU £XOUV TIUN
ion N MIKPOTEPN TOU AVW OpioU TNG KABE KAAONC.
ABPOIOTIK OXETIKI KATAVONN ouxvoTATWY - Cumulative
relative frequency distribution:
AVTITTPOOWTTEVUEI TO TTOCOCTO TWV TTAPATNPATCEWYV TTOU £XOUV
TIUN ion N MIKPOTEPN TOU Avw opiou TNG KABe KAdoNG.
Attention: Cumulative distributions require ordered data
(dlaTeTayUEVA OEQOUEVQ).



1.2 PRESENTATION OF DATA
(CONTINUED)

Two way classification tables:
Multiple columns (one for each characteristic)
When time is irrelevant or all data are sampled at

the same time/ period, we have cross-sectional
data (diaoTpwPATIKG OEDOUEVQ)

When data represent evolution over a time horizon,
we have time series data (XpovooeIpEQ)

When we have cross sectional data that evolve
over time, we have panel (two-dimensional) data



1.3 MEASURES OF CENTRAL TENDENCY

Arithmetic Mean (“ApiOunTik6¢ Méoocg” 1} atTAd
“M€oocg’):
Population (NMAnBuouiakog Méﬂgog)

U d L Zj{ G d E?=1ﬁX1
ngrouped: (f = — i arouped: (i = -
S TN g TR
Sample (Aeiyparikog Meéoog)
Ungrouped: X = EZ X; Grouped: X = Lizy fis
= R

1=1

Arithmetic Mean is an “average” value, f.: cuxvoTnTeg



1.3 MEASURES OF CENTRAL TENDENCY
(CONTINUED)

Median (AiGuecog):
The value below which lie half of the rest observations,
when the number of observations is odd, or

The average between the two middle values, if the
number of observations Is even.

It iIs not sensitive to outliers but it does not use much of
the information
Mode (Kopuon): The observation, or the mid point

of the class with higher frequency than the ones of
the adjacent observations (or classes)

Attention: There might be many modes!!!

EmkpaTtouoa Tiun: H Tign ye Tn yeyaAuTepn
ouxXVvOoTNTA EUPAVIONG (aV UTTAPXEI)



1.3 MEASURES OF CENTRAL TENDENCY
(CONTINUED)

Geometric Mean (I'ewpeTpIKOG MECOG): ItS
logarithm is the mean of the logarithms of the
observations.

very useful in financial data or when averaging
percentages or rates



1.4 MEASURES OF DISPERSION

Range (Eupog): Higher minus Lower value

Quantiles (MocooTtnuopla):
Quartiles (TetapTnuopla): separate sorted data into 4
segments (Q;, Q,, Q,)
Deciles (dekatnuopla): separate sorted data into 10
segments



1.4 MEASURES OF DISPERSION
(CONTINUED)

Interquartile range (Evdotetaptnuopiakd Eupog):
IQR = Q3-Q,
Is a measure of dispersion around the median
Is not affected by extreme observations (outliers)
Quartile deviation: average deviation of the

guartiles from the median.
QD =IQR/2

Coefficient of Quartile Deviation:

CQD = (Q3-Q1)/(Q3+Qy)



1.4 MEASURES OF DISPERSION
(CONTINUED)

Méon (atmroAutn) atrokAion - Average (absolute)
deviation: Average distance of the observations
from the mean

AlaoTtropad - Variance: Average squared distance of
the observations from the mean

More sensitive to observation which are far from the
mean

Standard deviation (s.d): the square root of
variance
Maintains the measurement unit of the observation

Coefficient of Variation: o/y, relative s.d.



1.5 SHAPE OF FREQUENCY DISTRIBUTIONS

Coefficient of Skewness (2uvteAeoTAC ACUPMETPIAG):
METPO ACUMETPIOC TNG KATAVOUNAG GUXVOTHTWYV

EuaicOnro o€ TTapaTtnprocig TTou gival OXETIKA HOKPUA ATTO TO
MECO

SN LN

Right-skewed (skew > 0) Left-skewed (skew < 0)

Coefficient of Kurtosis (2uvteAeoTn¢ Kuptwong):
XapakTtnpilel TTOO0 PUTEPN €ival N KATAVONN OUXVOTATWY
Very sensitive to large deviations from the mean

Kurt<3: MNMAatukuptn (platykurtic distribution)

Kurt>3: Aetrtokuptn (leptokurtic distribution)
Kurt=3: mesokurtic distribution (as is the normal distribution)




1.5 SHAPE OF FREQUENCY DISTRIBUTIONS
(CONTINUED)

Coefficient of Kurtosis (ZuvteAeoTASC KUpTWwong):
Xapaktnpilel TTO00 JUTEPN Eival N KATAVOWN
OUXVOTNTWV
Very sensitive to large deviations from the mean

o Kurt<3: MNAatukuptn (platykurtic distribution)

o Kurt>3: Aetrtokuptn (leptokurtic distribution)
o Kurt=3: mesokurtic distribution (as is the normal distribution)




2.YMBOAIZMOI

Api=1 23 .., n |upampnoets
X Meviom mapat)pnon
X wein Eldyiat mupatpnan
1 [TAjfoc TaV TapuTpNGE®Y
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m; Kevtpua] Tiun ™c 1 talne
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: TUNC KO TS GUIVOTI|TOC TG EMOUEVIC TAENCS




TYNOAOTIO NEPIFTPAGIKHE 2TATIZTIKHZ
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TYNOAOTIO NEPIFPAGIKHE 2TATIZTIKHZ
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AZKHZH 1

AiveTal o€ augouoa TAENG PeyEBoUC oI HETPAOEIC TOU UWOUGS £vOg Ociyuartog 34
@OoITNTWV:

1.55 1.59 1.60 1.60 1.61 1.62 1.63 1.63
1.63 1.64 1.65 1.66 1.67 1.67 1.67 1.69
1.70 1.70 1.70 1.70 1.71 1.72 1.75 1.75
1.78 1.78 1.78 1.81 1.82 1.85 1.85 1.90
1.92 1.98

A pépog

Znreital:

a) Na opadotroinBouv Ta 0edoPéva OE HIA KATAVOUN ouxXvoTATwy PE k=5
KAQOEIG

B) Me B&on 1O TTAPATTAVW TTIVOKA OUXVOTATWY VA KAOTOOKEUACETE TO
I0TOYPAMMA TOU DEIYUATOG 0AG

Y) Na uttoAoyioToUVv N SIAUECOC Kal TO EVOOTETAPTNUOPIAKO EUPOC ATTO TA
MN Tagivounuéva dedopuéva

0) Na utroAoyioToUv 0 apIBuUNTIKOG JECOC KAl N TUTTIKI ATTOKAION ATTO TN
KATAVOUI CUXVOTHTWV

€) Na uttoAoyIoTOUV 0 CUVTEAEOTAC KUPTWONG KAl O GUVTEAEDTNG
QOUMMETPIOC TOU DEiYHUATOG KAl VO XOPAKTNPIOTEI avAAOYa PE TIG TIMES TTOU
Ba Bpeite



AZKH:ZH 1
B uépog

MapAdAANAQ PE TIC TTAPATTIAVW PETPAOCEIC UYOUC YIA TO CUYKEKPIMEVO DEIYUA POITNTWV
EyIve oUuAAoyr) dedoEVwY Yia To BAPOC Toug (oI TIWES divovTal O€ avTioToIXn O€IpA UE Ta
oyn):

52 67 75 58 95 56 88 65
52 81 76 73 86 67 60 75
79 69 76 79 66 61 61 87
89 59 74 74 82 65 96 94
101 113

Me Baon Kal AuTEC TIC TTAPATNPNOEIC:

a) Na KaTQOKEUQOTEI TTiVAKAG OUXVOTATWY TwV OUO PETARANTWY HE S KAACEIS yIa TO
UYog Kal 7 KAAOEIG yia TO BApOCg

B) Na kataokeudoeTe TO scatter plot Twv peTaBANTWY "Ywoug — B&poucg. Ti utropeite
Va TTEITE yIA TOV TPOTTO TTOU cUVOELOVTal Ta OUO AUTA UEYEDN;

V) Na utroAoyioete 10 ouvteAeoTry cuoxETiong (p) "Ywoug — Bapouc.





