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MAnpowopicg yix To M&Onpo

» H oelida Tou pabniuatog sival: kesmarag.github.io/dstat23

> X TIC AVAYKEG TOU LB UaTog Ba yivel Xprion TNG YAWOO oG TIPOYPO IO TLOHOU
Python
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MAnpowopicg yix To M&Onpo

Mpotewopevn BiBAoypapio
» T. Namoww&vvou kot Z. AoUKAS. Eloorywyn) oTtn STaTtloTtikn. EKd00s1g ZTotoUAn,
2002.

K. Tpoxovag, A. ToeBag. MepLlypaPLKr) STATLOTIKY, BEwpia, TOXPXOEIYUAT, OKNOELG.
Ekdboelg STOOUAN, 1998.

B. MTT&vog. STOTLOTIKN & TOUOG - MePLYPOPLKY) STUTLOTIKY], EKOOOELG STHUOUAN,
1997.

P. Mann. Introductory Statistics, Wiley, 2010.

Moore, McCabe, Craig. Introduction to the practice of Statistics. W.H. Freeman and
Company, 2014.

Wes McKinney. Python for Data Analysis, 2nd Edition. O’Reilly, 2017.
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Ewcaywyn)

STOTLOTIKN

> STOTLOTIKN ElvVOlL 0 KAGDOG TWV EQOPUOTUEVWV HUBNUXTIKWY TTOU EXEL VTLKELUEVO
v e€aywyn TANPOYoPIag HESW CUAAOYNG, dVEAUONC, TIPOUGCIOONG KOL EPUNVELNG

OedOUEVWV.
-3 .
| \ 4 b _ﬁj -
Process and Analyze ”— j
4 Meaningful Data 4
Real World Useful Insights
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Ewoaywyn)

MepLeXxOMEVO TOU POONNOTOG

>

vV V.V vV VvV vV VY

AELYUOTIKOC XWPOC KL TUXAIEG LETXPANTEC, OTATIOTIKOG TTANBUCUOC KOL TUXOILX
delyuoror.

Opy&vwon Kol TopXOTOOT TIOOOTLKWV OE00UEVWV.
Opyavwaon Kol TIoPXOTOOT) TIOLOTIKWY OE00UEVWV.
APLOUNTIKE TIEPLYPUPLKA LETPX.

SUVTEAEOTEC OLOOTIOPAC, LOPPNG KOL KUPTWONG.
KoumtuAn Lorenz kot giktng Tou Gini.

SUOXETLON, YPOUULKT TIOGALVOpOUNON.
XPOVOAOYLKEG OELPEC, AUTOTIOALVOPOLKA LOVTEAQL.
Eloaywyn oTa state-space models
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IoTopiat TNG STATIOTIKNG

Early beginnings

450 uc Hippias of Elis
uses the average value
of the length of 3 king's
reign (the mean) to work
out the date of the first
Olympic Games, some 300

years before his time.

400 sc In the Indian epic the Mahabharata, King Rtuparna estimates the
number of fruit and leaves (2095 fruit and 50000000 leaves) on two great
branches of a vibhitaka tree by counting the number on a single twig, then

multiplying by the number of twigs. The estimate is found to be very close to
the actual number. This is the first recorded example of sampling - “but this
knowledge is kept secret”, says the account.

40 7 Census by Quirinus, governor of the
Roman province of Judea, is mentioned in
Luke's Gospel as causing Joseph and Mary to
travel to Bethlehem to be taxed.

st

431 8¢ Attackers besieging Plataea in the Peloponnesian
war calculate the height of the wall by counting the
number of bricks. The count was repeated several times
by different saldiers. The most frequent value (the mode)
‘was taken to be the most likely. Multiplying it by the
height of one brick allowed them to calculate the length
of the ladders needed to scale the walls.

40 2 Chinese census under the
Han dynasty finds 57.67million
people in 12.36 million
hauseholds - the first census
from which data survives, and
still considered by scholars to
have been accurate.
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IoTopiat TNG STATIOTIKNG

1303 A Chinese diagram entitled “The Old
Method Chart of the Seven Multiplying

— Squares” shaws the binomial coefficients

1188 Gerald of up to the eighth power - the numbers that 1346 Giovanni Villz
10th century The earliest known graph, in a commentary on a Wales completed are fundamental to the mathematics of Tanica gives sta
book by Cicero, shows the movements of the planets through the the first popu ation probability, and that appeared five hundred information on the
zodiac. It is apparently intended for use in monastery schools. census of Wales. years later in the west as Pascals triangle. and trade of Flc

840 Islamic mathematician Al-Kindi uses 1069 Domesday Book: survey 1150 Trial of the Pyx, an annual test of the purity
frequency analysis - the most common for William the Conqueror of of coins from the Royal Mint, begins. Coins are
symbols in a coded message will stand fams, villages and livestock in drawn at ndom, in fixed proportions to the number 1
for the most common letters - to break his new kingdom - the start of minted. It continues to this day. i
secret codes. Al-Kindi also introduces official statistics in England. e

Arabic numerals to Europe.
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IoTopiat TNG STATIOTIKNG

Mathematical foundations

1560 Gerolamo Cardano

calculates probabilities

of different dice throws
for gamblers.

1560 1580

1570 Astronomer Tycho
Brahe uses the arithmetic
mean to reduce errors in his
estimates of the locations of
stars and planets.

1600

1620

1654 Pascal and
Fermat correspond
about dividing stakes
in gambling games
and together create
the mathematical

1663 John Graunt
uses parish records
to estimate the
population of

theory of probability. London.
1640 1660
1644 Michael van Langren 1657 Huygens's
draws the first known graph On Reasoning in
of statistical data that Games of Chance is
shows the size of possible the first book on
errors. It is of different probability theony.
estimates of the distance He alsa invented the
between Toledo and Rome. pendulum clock.
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IoTopiat TNG STATIOTIKNG

S B sk it

%,im*m%* hrabic numersl to Europe.

A 1761 T e T
: Bayes proves Bayes' 1835 Belgian Adolphe Quetelet's 1854 John Snow's “cholera map”
heoren - the comerstane 1791 Frst use of the word Treatise on Man introduces social pins down the source of an outbreak
of conditional probability statistics” in English, by Sir science statistics and the concept of asa ater pump in Broad Street,
and the testing of beliefs Jahn Sinclair in his Statistical the “average man” - his height, body London, beginning the modem
and hypotheses. Account of Scotiand. mass index, and eamings. study of epidemics,

1713 Jacob Bemouls Ars 2 1789 Gilbert White and other 1 s, with 1840 Wiliam Fan sets up the
canjectand derives the law of 1749 Gottired Achenwall 3 dergymen-naturalists keep contributions from Laplace, offical system fo recorting
Large numbers - the more often coins the word “statistics” (in | records of temperatures, dates rives the normal distribution auses of death in England and
you repeat an experiment, German, Statistit) he means offirst snowdrops and cuckoos, - the bell-shaped curve Wales. This allows epicemics to be
the more accurately you can the information you noed to 3| etcs the data i bter useful or fundamental o the study of tracked and diseses compared -
edict the resul. n 2 nation state. g Study of climate change. variation and ermor. the start of medical statistics

1700 1720 1820 1840

1693 Edmund Halley prepares the 1728 Yotaire and i mathenatican 1757 Casanova becomes a 1780 first US census, taken 1805 Adrien-Marie 1839: The American Statistical
first mortality tables statistically 1a Condamine spot that 3 trustee of, and may have b orseback directed Legendre introduces the Association is formed. Alexander
o s lottary i offering more i had a hand in devising, by Thomas Jefferson, counts method of Least squares Graham Bell, Andrew Carnegie

and President Martin Yan Buren

rize Money han the tta, cst of the french national lottery: 3.9 million Americans forfitting a curve toa
will become members.

the tickets; they comer the market. given st of obsenations.
and vin themselves a fortune

1786 Willam
1833 The British Association for the 1849 Charles Babbage
Advancement of Science sets upa designs his “difference
statistics section. Thomas Malthus, engine”, embodying
‘who analysed population gronth, an the ideas of data
Charles Babbage are members. It later handling and the modern
becomes the Royal Statistical Society. computer. Ada Lovelace,
Lord Byrors niece,
writes the world's first
computer progrem for it
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IoTopiat TNG STATIOTIKNG

1900 Louis Bachelier

financial mathematics.

1900

~

7%

1904

1916 During the First World War
car designer frederick Lanchester
develops statist

the outcomes of aerial battes: if
you double their size land armies
are only twice as strong, but air
forces are four times as poverful.

1924 Walter
t invents

the control chart
o aid industrial
production and

management

1912 1916

Modern era 1908 Willam Sealy Gosse, chief
ever o Cumss n Dubin,
dscrbes the Last. It wes sl
mberof sample £ anure hat
vy brew ttes eqully goo.

1911 Herman Hollerith,
inventor of punch-card
devices used to analyse

data in US censuses
merges his company to
form what will become
18M, pioneer of machines
to handle business data
and df early computers,

1920,

1935 R. A. Fisher

deciding which results of
scientific experiments are
significant and which are not,

1940-45 Alan Turing at Bletchley Park cracks
the German wartime Enig ma code, using
advanced Bayesian statistics and Colossus, the
first programmable electronic computer.

1932

1936 194¢

1935 George Zigf finds that many
nomena - rver lengths, city
populations - obey a power law o
Ehat the largest is twice the size of
the second largest, three times the
size of the third, and 50 on.

1937 Jerzy Neyman introduces
confidence interals in statistical

testing. His work leads to
modem scientific sampling.
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IoTopiat TNG STATIOTIKNG

29 %32

\

1948-53 The Kinsey Report
gathers objective data on human
sexual behaviour. A large-scale
survey of 5000 men and, later,
5000 women, it causes outrage.

1946 Cox's theorem
derives the axioms of
probability from simple
logical assumptions

19505 Genichi Taguchi's statistical
methods to improve the quality of
automoile and electronics components
revolutionise Japanese industry, which
far overtakes western European rivals

1944 1948 1952

1956

1948 (laude Shannon

introduces information theory

and the “bit” - fundamental
to the digital age.

1944 The Geman tank problem: the
Allies desperately need to know how many
Panther tanks they will face in France on
D-Day. Statistical analysis of the serial

1950 fchara vall | P4
and Bradford Hill
establish the link
between cigarette

numbers on gearboxes from captured
tanks indicates how many of each are
being produced. Statisticians predict 270
a manth; repots from intelligence sources
predict many fewer. The total tumed out to
be 276. Statistics had outperformed spies.

smoking and lung
cancer. Despite
fierce opposition the
result is conclusively
proved, to huge
public health benefit

1964 1968

1972

1958 The Kaplan-Meier
estimator gives doctors a simple
statistical way of judging which

treatments work best. It has
saved millions of lives.

1972 David Coxs
proportional hazard
model and the concept
of partial likelihood.
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IoTopiat TNG STATIOTIKNG

1976 1980

1984

1992

1997 The tem
“Big Data” first
appears in print

2002 Paul De Podesta uses
statistics - “sal
~ 1o transform the fortunes

Moregall tells the story.

1996

2012 Nate Silver, statistician
successfully predicts the result in
all 50 states in the US Presidential
election. He becomes a media star.

1977 John Tukey
introduces the box-plot or
bax-and- whisker diagram,
‘which shows the quartles,

medians and spread of
data in 2 single image.

1982 Edward Tufte
self-publishes The Visual
Display of Quantitative
Information, setting new
standards for graphic
visualisation of data

1988 Margaret Thatcher

becomes the first world

leader to call for action
on dimate change.

1993 The statistical

standard statistical tool.

2002 The amount of

information stored

digitally supasses
non-digital

=R

e

2008 Hal Varian, chief
economist at Google,
says that statistics wil
be “the sexy profession
oF the next ten years”

2012 The Large Hatron Collider
confirms existence of a Higes
boson-like particle with
probability of five standard
deviations - amund ane chance
in 35 miltion that all they are
seeing is coincidence
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KA&doL TNG STOTLOTLKIG

» H mepypopikn otatiotikn (descriptive statistics) sxel wg avTikeipuevo €psuvog TIg
1EBOOOUC VIO TN CUAAOYN, TNV OPYRVWOT), TNV TIAPOUCLOGN KoL TIEPLYPAEN
OEDOUEVWY XPNOLUOTIOLWVTOG TIVOKEC, OLOYPXUOTO KOL TIEPLYP QLK
XOPOKTNPLOTIKA LETP, TXK OTIOLO AVX(PEPOVTOL OE EVO OTXTLOTLKO TIANBUGO e
OKOTIO TNV £EQYWYT) CUUTIEPUOUATWV XWPLE OUWE VO ETIIXELPEITAL YEVIKEUON TWV
OUUTIEPOOUATWY OE UEYKAUTEPO TTANBUCO.

» H emoywykn ototiotiki) (inferential statistics) £xs1 w¢ avtikeipevo £peuvag Tnv
e€oywyr) CUUTTEPOOURTWY KTTO EVX AVTLTPOCWITEUTIKO JELYUX YLX TO CUVOALKO
TIANBUOO XPNOLUOTIOLWVTAG TN Bewpia TBavoTHTWV.
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Neipopa TUXNG Kot ASLYHOTIKOG XWwPOoG

ASLYHOTIKOG XWPOG

To oUVOAO TwV dUVATWY XTTOTEAECUATWY EVOG TTELPAUXTOS TUXNG TO OVOUKJOUUE
SELYLATIKO XWPO. SuviiBwg oupBolileTal e Q.

Nop&detypa - Piyn vopicpotog 2 @opég

Q ={KK,K[,T'K,IT}

MNoapadetypoa - Piyn {oprlov pEXpL To &OPOLoHX TwV EVIEIGEWY > 2

0 ={3,4,5,6,(1,2),(1,3),...,(1,6),(2,1),(2,2),...,(2,6),(1,1,1),(1,1,2) ..., (1,1,6)}
Evdexopevo

OToLodNTTOTE UTTOGUVOAO TOU SELYHATLKOU XWPOU.
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=~ Tuyxoieg MetoANTEG

e },_}——/

P o
Tuxoio petaBAntr (random variable)
‘EOTW £V TIEIPOA TUXNG HE DELYUOTLKO XwpPo . Ml ouvaptnon X : Q — R pe medio
OPLOMOU TO DELYHOTIKO XWPo Q2 Kol Tedio TIHWV To R ovouddeTol TUXaior LETOBANTY).
MNopadetypo - AMOTEAEGHK THG PiPng VoG apLov

> AglyHOTIKOG Xwpog: Q = {i, i=1,...,6}.

> Tuyola peTafAnTi: X(i) =i

MoAudiaotortn Tuxaior petoBAntr) (multivariate random variable)

Eva dtbvuopa X = [Xq, Xa, . .., Xk|T, omou Xy, k = 1,. .., K eivar Tuxaieg HETaBANTEC,
OVOUGIETO TTOAUBLAOTOTH TUXOiOK METOPBANTY. Mo suKOAio Bor KOXAOUUE KOL TN
TOAUDLAOTOTN TUXOiOl LETOBANTH w¢ TUXaiol HeTOBANTY).
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Tuyxoieg MetoANTEG

Mopadetypo - ABpoiopa 3 piPewv {opLou
> AelypoTikog xwpog: Q = {(i,},k), i,j,k=1,...,6}.
> Tuxaio petaBAnT): X(i,j,k) =i+j + k.
Mopadety o - APLOHOG KEPYXAWY GE TPELS PIYPELG VOUICHXTOG
> Agtypotikog xwpog: Q = {KKK, KK, KI'K, 'KK, K[, I'TK, KI'T,['TT}.
> Tuxaio peTaBANT: X(w) =P TANB0¢ Twv K 070 W}, w € Q.
MopadeLy o - ALKPKELX EKTEAEGNG XAYOPIOLLOU EKPPUGHEVT] OE KATIOLX LLOVAD X XPOVOU

> ASLYHOTIKOG XWPOG: 2 = [0, +0). e St
> Tuxaioa peTaBANT): X(w) = w, w > 0.
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MANBuouoc Kot Asiyporta

Ol TUXaieg HETORANTEG XPNOLUOTIOLOUVTAL VL0 TNV OPYXVWOT] TIXPATNPNCEWY TTOU
XOPOKTNPL{OUV OVTLKELEVO 1) (POLVOLEVAL.

>

MAnBucuac (population) ovoudletal To oUVoAo aTolyeiwv (elements) Twv omoiwy
XOPOKTNPLOTIKA BEAOUE VO EEETAOOULIE.

Asiypa (sample) ovopddetat k&Be uTtooUvoAo Tou TANBUGHOU.
AvtupoowneuTiko Asiypo (Representative Sample) ovop&Zetal to Seiypa To
OTIOLO UTTOPEL VO TIEPLYPAYEL TOX UTTO EEETOION XOPOKTNPLOTLKA TOU TIANBUGUOU.
Tuyaio Asiypor (Random Sample) To diypo TToU dNULOUPYEITOL LIE TETOLO TPOTIO
woTe og K&Be oToLXEl0 TOU TTANBUGHOU VO OVTLIOTOLKIZETOL ULOL TLUT) TILOOVOTNTOG.

Nopadety o - MEAETN TNG EMOYYEAMKTIKIG XTTOKXTRKOTROTG KTTOWPOLTWV METK OO 5 Xpovia

v

v

v

v

MANBUCWOG EivVal OL ATTOPOLTOL TTOU £XOUV TOUAGXLOTOV 5 XPOVLO TO TITUXLO TOUG.
SUAEYOVTOL XOXPOKTINPLOTLIKA OTIWG TO UNVLOILO ELOOONUE, TIG WPEG EPYNOLNG OV
eBOoUGO, TO BaBUO EPYNCLOKNG EUXXPLOTNONG, KA.

K&Be XapaKTNPLOTIKO TOU TANBUGHOU UTIOPEL VO GUOXETLOBEL e Lol TUXXIOl
HETABANTN.

MpooTaBoUE VO TIOPOUCLACOUE TIG KATAVOUEG TWV TLUWV.
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MANBuouMOC Ko Asiyporta - Mopadetypot
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Syno: MAnBuouédg (1000 onpueio)
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MANBuouMOC Ko Asiyporta - Mopadetypot
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Synuo: Agtypo (100 onpeia)
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MeTofAnTtég

MetofAnTi) (variable) ovou&letol k&Bs UTIO HEAETN XOPOKTNPLOTIKO TWV OTOLXELWY
Tou TANBuouoU. TupBoAileTol pe ke@ohaia ypapupata (X, Y, Z, .. .).
Napotnprion-MEtpnon (observation-measurement) sivol ) tiun K&Oe HETXPRANTIAC
YLO EVOL OTOLKELO TOU TTANBUGOHOU. SUUBOAILETAL UE TO AXVTIOTOLXO HIKPO VPO
x,y,%,...).

3TN OTOTLOTIKY) OL TIUEC TWV UETAURANTWY BewpouvTol TUXaieg, dONAadn dev Umopouv
va TIPOoPAE@BOUV €K TWV TTIPOTEPWV.

K&Be petalBANTNA pmopei vor cUOXETLOBEL e pioe Tuxaior HeToBANTY.

22/36



MeTofAnTtég

> AvAAOyo |E TOV TUTIO TWV TLHWYV TTOU AaUBAVEL KATTOLX HETABANTY XapaKTnpileTol
WG TTOGOTLKT) 1) TIOLOTLKY).

» MocoTLKY) METKBANTY) sivoil EKEIVN TIOU EKPPAIETOL OPLOUNTIKA OUUPWVOL UE KOTTOLO!
Hovado HETPNONG.

> Mootk METABANTY) iVl EKELVN TIOU TIEPLYPAPEL TOL XAPAKTNPLOTIKA TOU
TANBUGCUOU TToU HETXRAANOVTOL KOTA TTOLOTNTO 1) £00¢ GAAG OXL KOTA EYEDOC.
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MNocotikég MetafAnTég

XwpilovTtol o€ dUO KATNYOopieg (ALAKPLTEG KOl SUVEXEIQ)

> AlxkpLT) HETOPRANTY) £ivoil o LETABANTY TNG OTIOLNG OL TLUEG VO XPLOUNOLUES.
Me aAA& AOyLa, Lol OLOKPLTH) LETOPANTI UTTOPEL VO AGBEL LOVO CUYKEKPLUEVES TIUEC
KOIL OXL TIC EVOLAUEDEG.

> ZuveXNG HETOPANTN ivoil ol LETARANTI) TNG OTIOLOC OL TLES UTTOPOUY Vi A&Bouv
OTIOLOONTIOTE TLUN OE £Vl OLOTNUG (1] DLXOTHUATO).

> OLTOOOTIKEG HETUPANTEG UTtOPoUV Vol OswpnBoUV WG TUXXIEG METHBANTEG.
Mopadetypoa - StaxkprLTn

Eotw peTafANTN X 1 otoio ek@palel ToV apLBd TwV ovBPWTTWY TTOU ETTILOKEQPTNKOV [ILX
TPATTELX [LX OUYKEKPLUEVT NUEPOL.

MNop&dELY e - GUVEXNG

‘EOTw HETABANTN Y ek@PAleL TN U&IX EVOC OVTLKELEVOU.
(EQw uTtOBETOUE OTL UTTOPOUE VO LETPT|OOULIE [IE 00T OKPiPelax BEAOULE)
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MNoootikég MetaBAntég - KAipokeg Métpnong

'EOTW TIOCOTLKI UETOBANTI LE TLUEC EKPPROUEVEG OF [L LOVAOO LETPNONG.
Atoxwpiloupe 2 KALUOKEG HETPNONG:
> KAipotkot Adyou : To undev ek@palel TPOYUOTIKE OTTOUGio TTOGOTNTOG/ N
TIPOYLOTOTION O (POLVOUEVOU.
— 'Toeg JLOPOPES TIHWV EKPPAIOUV LOEC DLOPOPES TTOCOTNTWV.
— 0 A\OYOG 2 TIHWV EKQPALIEL TNV TIPAYUXTLKT] OXEOT) TWV TTOCOTNTWV.
> KAlpoko Lo tiipoctog @ To undeév £xel oploBei aubaipeTa Kol dev EKPPAIEL
QTTOUCLX TIOCOTNTOLG.
— Toeg OLOPOPEC TIHWV KOl £DwW EKPPARIOUV LOEG DLOPOPES TTOCOTITWV.
— O AOYOg 2 TIHWVY deV JiVeL TN TTPOYUXTLKY OXECT TWV TTOCOTHTWV.

MNopadety o - MPOYHKTIKO UNdEV

EoTw X ek@p&lel TN H&lX avTIKEIMEVWY ot kg. To undev ekppdlel amouaoio palog. Eav
x1 = 10 kg Kol x3 = 20 kg TOTE TO OEUTEPO AVTLKELEVO EXEL DITTARDLO TTOCOTNTA U&LOLC.
Noap&detypo - AuBaipeTo Undév

‘EoTw X ek@pdlel Tn Beppokpaoio o Babuoug Celsius. To undév dev ekpp&lel omouaiol
BepuotnToG. EGv x; = 10 °C Kol xo = 20 °C tote N deutepn Beppokpacia dev dnAwvel
OumAdoLa BgpuotTnTa. Mot
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MowotikEG MeTafANTEG

Xwpilovtal emiong o€ 0Uo katnyopieg (ALXTAELUEG Kol OVOUXOTLKER)

> Awxta&yun petoBANT sivol pior LeEToBANTT Ttou dev Umopei vol HeTPnBel oAAK yix
TIC OUVOITEG TLUEG TNG LOXUEL HLo EekaBapn oxEon JLATOENG.

> OVOMOOTIKN METUPANTY ival pio LETORANTH TTOU AOUBAVEL N UETPHOLUEG TLUES VLXK
TIC otroieg dev opileTal K&TIOLH OXEON OLATAENG.

MNopadeLy o - SLTaELUN

Eotw X peTafANT N oToia ek@p&lel To eMITEd0 EKTIOIOEUAONG UE TOUG XOPUKTNPLOUOUG:
MpwtoB&BuLa, AsutepoBabuia, TpitoBabuL.

NP &IELY O - OVOOIGTLKY

Eotw Y PETAPANTNA 1 oTroiak EKPPALEL TNV EBVIKOTNT, TO EMAYYEAUX, TO QUAO KTA.
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‘Ek@paon Mototikwv MetaBAnTwyY wg Tuxoie¢ MetafAntég

NEe)
At <2
TE &3

> o Vo €XEL VONUO 1] OTOTLOTLKTY KOTOVOT LOG TTIOLOTIKNG HETOPRANTIG TIPETIEL VX
UTTOPOULE VO TNV EKPPAROOUE WG TUXOLX LETAPANTY.

> Qo epLypaPouple dUO TPOTIOUC EKPPOONG HLX TIOLOTLKNG UETOBANTIC WE TUXXiol
METABANTN:

1. Kwdikottoinon pe akepaioug - Integer encoding

2. One-Hot encoding
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Kwdwkoroinon pe Akepoaioug - Integer encoding

H OLadikaoia reptAauBavel 2 Bripora:
1. ALGTaEn Twv TOaVOV TIH®V TNE HETURANTNAC (VIO TIG OVOUNOTIKEG YIVETOL [IE TUXQIO
TPOTIO apoU Oev opileTal KPLTNPLO OLATAENC).
2. AvTtloToixion K&Be TBavNG TG LE EVaV aKEPXLO. Mo TOP&IELY LA, EEKLVAOVTAG QTTO
70 O (YLot TO TTPWTO) KAl AUEAVOVTOG KT 1.

MNopadety o
» 0 — younAn Bepuokpoacio PR R § Letrrto g 292 1
» 1 — (puoloAoyLkn Bepuokpaoia o ¢ = —6—
> 2 — uyPnAn Beplokpacio 1 2
Exel K&TTOLO VONUO ) UEDT) TLUT);
Nop&detypol
» 0 — oKUAOG (1,0,°) 2
> 1 — eAEQAVTOC (2,1,9) .;_‘. [(”9’0) + (.l.,,o) -f(o,o,l).},. (o,o,()—l
> 2 — yOTo (c) 0,\) 2

Exet k&rmoto vénuo n uéon tuur; = (os5,0,0 :)
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One-Hot encoding

H dladLkooia meptAauBavel emiong 2 Brjpato:

1. Awata€n Twv TBavwV TIHWY TNG ETARBANTNAC (VLo TIG OVOUXOTLKEG YIVETOL IE TUXQIO
TPOTIO axpoU Oev opileTal KPLTHPLO OLATAENC).
2. AvtloToixion K&Be TiBoviC TLUAG e Eva SLkvuopo Tou ZK.

— To OL&vuopo Ba €xeL UNOEVIKG GTOLKELO EKTOC EKEiVO TTOU dNAWVEL TN BEon Tou (aTTo
Brjpac 1) otou Ba EXEL PoVAdX.

Nopadety o

» [1,0,0]T — okUAog
» [0,1,0]T — eAépavTog
> [0,0,1]" — yaTa
Exel K&TTOLO VONUO ) UEDT TLUT);
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ACKNOEL

Aocknon 1
Moleg amd TIG EMOUEVEG LETOPANTEG ELVAL TIOOOTLKEG KO(L TIOLEG TIOLOTLKEG;
— 1. ApLBUOC TUTTOYPOPLIKWV AXBwYV
2. XpWUO UTOKLVITWV
3. OLKOYEVELOKI) KATAOTOOT
— 4. XpOVOG QVAOVNG O€ OUPX

Acknon 2

Kotota€te KAOE ULX OTTtO TIC TIOOOTLKEG LETXPANTEG TNE TTPONYOULEVNC XOKNONG OOV
OLakpLtn 1 ouveyn. Emiong, KatatdETe kK&Be TOLOTIKT PETAPANTN ooV SLXT&ELUN T
OVOUOOTLKT).
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SUvolo AsdopEvwv

» ZUvolo Asdopévwy (Dataset) civol pior GUAAOYT) OTTO TP AT PT)CELG-HETPIICELG
(observations-measurements) LETABANTWV TTOU AXVOPEPOVTAL OE EVX TIANBUCLO.

» MTopel Vo TTOPOUGCLOOTEL WE TIVOKA.

Mivokog: AotpovauTteg NG NASA LIE TIEPLOCOTEPES WPEC OTO DLATTNUOL.

Nawe Gender  Space Flights  Space Flight (hr)
Jeffrey N. Williams Male 4 12818
Scott J. Kelly Male 4 12490
Peggy A. Whitson Female 3 11698
Michael E. Fincke Male 3 9159

» H mpwtn ypauun ovoudletal emikepaAida (header) ko TEpLEXEL TO OVOUXT )
TTEPLYPOLPT) TWV HETARANTWV.
> K&Bg eMOUEVN YPOUUT VILTIPOOWTIEVUEL v aTotXeio (element) tou deiypatoc.
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SUvolo AsdopEvwv

> SUUQPWVX UE TOV XPOVO GUAAOYTG TOUG, TX GUVOAN DEDOUEVWY UTTOPOUV VOl
XOPOKTNPLOB0UV WG DO TPWUXTIKA 1 XPOVOAOYIKK

> Tot ALXCTPWHATIKK CUVOAX SESOUEVWV TIEPLEXOUV TTANPOPOPIES TWV
XOPOKTNPLOTIKWY TOU TIANBUGCOU YLX [LX CUYKEKPLUEVN XPOVLKN TIEpiodo.

» Tot XpovoAoytké oUVOAX SESOUEVWV TIEPLEXOUV TIANPOPOPLEG YLol TN XPOVLKY €EEALEN
TWV XOPOKTINPLOTIKWY TOU TIANBUGoU.
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Nop&deLy ol ALCTPWHAKTIKOU ZUVOAOU AEdOEVWV

» MANBog oslopwv Tou 2019 opaOOTIONUEVO OV EVTOON.

Number of Global Earthquakes (2019)

5.0sM<5.9 1489
6.0=M=<6.9 133
7.0=sM=<7.9 9
8.0<M<8.9 1

» OAOt TOL XOIPOKTNPLOTIKA TWV OTOLXELWV AVAQEPOVTAL OTO 010 XPOVLIKO TTap&Bupo.
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Noap&detypior XpovoAoytkoU Suvolou AsdopEvwy

» MANB0G LOXUPWV OELOUWV TIXYKOOUIWG VA BlLWVA.

Number of Global Earthquakes (M>8.5)

18th Century 8
19th Century 7
20th Century 10
21th Centure (so far) 6

> TO XOPOKTNPLOTIKA TWV OTOLXELWV VOPEPOVTOL OE OLOPOPETLKEG XPOVLKES
TEPLOJOUC.
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Suléyovtoag AsdopEva

» Kotd mn dadikoaion ouAAoyn ¢ 0edopevwy, TTANPoYopieg K&ABE oToLXEIOU TOU
TANBUCUOU KOTOYPAPOVTOL e TUXaic oglp&. TETola OedopEVH Xwpig emelepyaoia
KohoUvTol akotépyooto dedopéva (raw data).

Nopadety o

‘EOTw OTL GUAAEYOUE TIANPO@OPLX YIa TNV NALKIO Kol TO (UAO 20 (olTNTWV/TPLWV TIOU
elvol eyyeypaUuévol o€ Eval HaBnuoL.

(37,M) (18,M) (19,F) (22,F) (30,™M)
(24,F) (22,™M) (19,F) (28,M) (20,F)
(22,F) (21,F) (34,F) (19,M) (22,M)
(20,M) (18,F) (33,F) (19,F) (24,M)

> To oKOTEPYAOTA OEOOUEVH TTIEPLEXOUV TIANPOPOPIES YLol KAOE OTOLYXELO TOU
TANnBucouou (1) Tou delyuaTog).

> 3TO TMOPAOELYUO HOG KAOE OTOLXEIO XOPAKTNPLLETOL Tt Evar {EUYOC TTAPXTNPTOEWY
(X, y).
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Opy&vwon MocoTikwv AsdOpEVWV

KOTovOpEG GUXVOTITWYV TIOGOTLKWV SESOHEVWV

> OpadoToinon TWV TIHWV TNG LETABANTNG o€ KAKGELG Ao BavovTaG Uttty TNV
OMOLOYEVELX KOL TNV XTTAGTNTA TIXPOUCioonC.

» Eumelplkdg Tutog (Sturges rule) yiax eupgon KataAAnAou A1 Bouc KAGOEWV:
KOPY(N) = 1 + 3.322 x log(N). o To map&deLypa pog €xoupte KOPH(20) = 5.33.

[18,21]
[22,25]
[26,29]
[30,33]
[34,37]

Ht 111
Ht |

|

I

|

Frequency (f)
f, =9
=6
fy =1
fy =2
fs =2

Total

>0 fi =20
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