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CraTuctnkKa ana YauHMKoOB

U ANA aABOKATOB NaLMEeHTCKUX ABuxKeHuii ©



YTOo TaKoe CTaTUCTMKA M1 3a4eMm OHA HYXHa?

* “TocypapcTBeHHasa Hayka»— 6Oblna M3Ha4YabHO cO34aHa ANA TOro,
4TObObl MOXXHO 6bINO OLEHUTb BOraTCTBO U CUTY OTAENbHbIX
rocygapcrs

* HayyHbl1 meToa M cNOCcO6 MblLLAEHUSA: TOYHOCTb U OO BEKTUBHOCTb
N3MePEHNIN (B paMKax BO3MOXKHOIO)

* Hayka o cbope, ynopagounBaHnm n TPAaKTOBAHUM AaHt
* CTaTUCTUKA 3aBUCUT OT TPAKTOBKMU AaHHbIX }50/0 e
}5()7¢,wq+er

Tecl’\nic_a“y,
The Glass is Completely Full.
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Buabl CTaTUCTUKMU

* OnucartenbHasa CTaTUCTUKA— METO/ bl
ynopAaao4YmBaHuUA, CYMMMPOBAHUA U

\\

npe3eHTaunm AaHHbIX B UHPOPMATUBHOM Sampling
dopme
* CTaTUCTUUYECKUU BbIBOA— STOT METO, /S;}pf

UCNONIb3YETCA ANA NoayvyeHnAa BbiIBOAOB O STATISTI

Y “ Statistical
COBOKYMHOCTM Ha OCHOBE CNy4YanHoOU atisticd

Inference
BbIOOPKM -
e COBOKYMHOCTb — psijg 1nu, NnpeaMmeToB Uau A @
L'Ia(:Tb paCLIeTOB M3 lecna BceX f”/“.'l, invtemalson pggpu|ation POPULATION
N pelulM eToB NN p aCHeToB . S?Layn;::;:g up a hypothesis S
test on a populzation
* BbibopKa — YyacTb chepbl UHTEepecos parameter
https://mahritaharahap.wordpress.com/teaching-areas/inferential-statistics/
MPG
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YTo TaKoe AaHHbIe?

* HeobpaboTaHHaA nan HeynopagovYeHHaa MHPopmauma (Takaa Kak
O6yKBbl, LMPpPbl NI CUMBOJbI), KOTOPAA OTHOCUTCA K UK
npeacTaBAAeT yCNoBMUA, UAEU, NpeaMeThbl.

* CyLlecTBYIOT pa3Hble BUAbl AaHHbIX
* HenpepbiBHble/AUCKPETHbIE

* AHanorosble/undposbie
¢p 480THz 510THz 540THz 610THz 670THz 750 THz

° Kal-IECTBeHHbe/K. il | 635nm 590nm 560nm 490nm 450nm 400 nm

https://study.com/academy/lesson/the-nature-of-light-origin-spectrum-color-frequency.html

R%&*mz@ htip://www.businessdictionary.com/definition/data.html EMPOWERING MYELOMA ADVOCACY ACROSS EUROPE
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Buabl AaHHbIX

* HenpepbiBHbIE

 PaBHbIM War

* [lopAaaKkoBble AaHHble

* YnopAaao4veHHble, HO He
paBHble (JInkepT)

* KateropumnHble AaHHbIE
* Ha3BaHwuA ﬂ

http://web.engr.oregonstate.edu/~burnett/CS589empirical/CS589-statisticalStudies/Rstuff/Jen-resources/Statistics%20Made%20Easy.ppt



C6o0p paHHbIX

* CucrtemaTtmyeckmnii cbop 1 ynopsaaoumBaHme AaHHbIX

* PasnnyHblie meTtoabl:
* cchepoBaHmA
* JKCNepumeHT
 HabnoageHune

* Hay4HbI meToa, cbopa AaHHbIX 0OyCNaBAMBAET IOTUYECKYIO
060CHOBAHHOCTb A@HHbIX U X CUCTEMATUYECKOE YNOopsaa0UYMBaAHUE
NNA AaNbHEWLero cpaBHeHNA 1 aHaAn3a

* Mbl aenaem 370, 4T06bI OTBETUTL Ha BOMPOC! (a 3HaumT, BOnpoc
AO/KeH b6bITb 3aA4aH)

Syelonms EMPOWERING MYELOMA ADVOCACY ACROSS EUROPE
Europe



BbibopKa

MOXHO MCNOAb30BaTb caedytouine meToanKu

BbIOOpPKMU:

CnyuaitHasa (Kaxkabli npeacTtaBmuTeNb
COBOKYMHOCTU MMEET paBHble LIaHCbl Ha
y4dyactue)

HecnyyaitHan

HOCTé)OEHI/Ie BbIDOPKN MOXKET NPUBECTU K
ownbKam BbibopKK. K npumepy, BbibopKa
MOXKeT bbITb HegoCTaToYHO bonbluas, YTOOLI
npeacTaBUTb BCKO COBOKYMHOCTb. PaKTOpHbI,
KOTOpPblE€ HE OTHOCATCA K Npoueccy BblIbOpKY,
MOTYT MPUBECTU K OLLIMOKaM.
HekayecTBeHHble Npnbopbl (MHCTPYMEHTbI)
ANA NOACYETOB MOTYT NPUBECTU K OLLNOKe
BbIOOPKM.
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YTo Takoe Bonpoc?

e CTaTUCTMUYECKUMU BONPOC: BOMPOC, Ha KOTOPbIN Bbl PACCYMUTbIBAETE
NO/IY4YNTb pAa OTBETOB, U Bbl 3aMHTEPECOBAHbI B TEHAEHUMAX U
0606LEeHHOCTU 3TUX OTBETOB.

Moxkanyncra, oueHuTe

Kak y Bac cerogHa gena’? cBoe HacTpoeHue oT 1 ao
10

* KonnyecreeHHble otBeTbl. MoXeT He Bceraa. B Takom C/iydae
NUCMNoNb3yeTCcA KognposaHUE.
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KanHnyeckue nccneposaHua — 3to

SKCNEePUMEHT
0 o0 900 P
0@0 O 0

\—'—I

KnuHuueckoe uccnegosaHue UamepeHue
Cratucruka

Yto 34ecb npoucxogut? - mmmmm)




me right; a single experiment can prove me
wrong.

H yﬂ e Ba ﬂ r” |1 OTe3a B No amount of experimentation can ever prove

(Albert Einstein)

izquotes.com

* [MnoTe3a = gonyLleHne, Uan paa aonyLeHun, KoTopblie MO0 a) YyTBEP)KAatoT YTO-TO Ha
BPeMeHHOW OCHOBE Kak 4YacTb Hay4yHOro caeactsmsa; AMbo b) noaTsep»KaatoT YTO-TO KpanHe
BEPOATHOE B CBETE YCTaHOB/NEHHbIX GaKTOB.

* BmecTto TOro, 4tobbl AOKa3aTb rMNoTe3y B, Hay4YHbIN MeToA NpeanonaraeT, YTo ¢pakTbl A —
NPaBAUBbI — YTO HET PasHULLbl MeXKAY CTaHAaPTaMM YX04a U HOBbIM ie4eHmMe. ITO Ha3biBaeTcA
«HyNeBaA» rmMnoTesa. YYeHble 3aTem NbITaloTCA ONPOBEPTrHYTL A.

* HyneBas rmnotes3a onucbIBaeT TEKYLLEE COCTOAHUE UIN U3BECTHbIN HblHYE HaKT, B KOTOPbIA Mbl
NONXKHbI BEPUTb A0 TEX MOP, NOKA HET HOBbIX AaHHbIX, MOJIHOCTbIO €ro onposepratowmx. Ho ecam
Mbl AOKA3a/M Tak Ha3blBaeMYO «aNbTEPHATUBHYIO rMnoTe3y» (OHa TaK Ha3biBaeTcA TaK B
MPOTMBOMONOMKHOCTb K «HY/IEBOM rMnoTe3e»), Toraa COOTBETCTBEHHO «0OBUHAEMbIN — BUHOBEH».

* [lpouecc goKa3aTenbCTBa TOrO, YTO HY/1IeBaA rmMnoTesa — oum6qua, bonee onpasgdH u bonee
MPOCT, HEXKEJTU MNMOMNbITKU AO0KAa3aTb NMPaBoTy aI'IbTepHaTl/lBHOI\/'I TMMoTes3bl.

Syelonms EMPOWERING MYELOMA ADVOCACY ACROSS EUROPE
|

Europe



Hynesaa rmnoresa

www.majordifferences.com

I

Ho: Application of bio-fertilizer ‘x
|[do not increase plant growth.

H,: Application of bio-fertilizer x’
increase plant growth.

Null hypothesis
v'The null hypothesis is a hypothesis which
which the researcher tries to prove. the researcher tries to disprove, or nullify.

v'The alternative hypothesis is a hypothesis

https://www.majordifferences.com/2016/10/5-differences-between-null-and.html



Buabl owmnbokK: | n

Type | Error

You're
pregnant!

Lﬁ

A

.”r?

o Pregnant!

Type |l Error

You're not

Your Conclusion
(Based on
Your Sample)

The Truth
(Based on Entire Population)
Nothing Something
Is There Is There
(Hy Is True) (Hg Is False)
| Don’t See
: S Wrong
Anything Right!
(Nonsignificant) (Type Il Error)
| See
¢ Wrong g
Something Right!
(Significant) {lype 1Ector)
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Photo courtesy of Judy Davidson, DNP, RN



CTAHOAPTHOE OTK/IOHEHUE(o)

-15D Mean +1 SD



Cratucrnyeckaa sHaYMMOCTDb

probability of observation

Probability & Statistical Significance Explained

True value under the null hypothesis
and most likely observation

'

95% statistical
significance threshold

Observed p-value
(statistical significance)

very unlikely
observations

Observed

very unlikel
w Y result (value)

observations

set of possible results

http://blog.analytics-toolkit.com/2017/statistical-significance-ab-testing-complete-guide/

Y Hac ecTb pe3ynbraTt. Ho 3HaYMMbIN M OH
N HaCKONbKO MOXem Mbl B HEM bbITb yBep

-1.96 0 1.96

06 sTOM roBOPUT BE/INUUHA p.
YcnoBHaA, HO Nose3Has.
OHa roBOpuUT 0 TOM, C/Ty4aUHbI UNN |



KnnHu4yecKkasn 3H: STATISTICS MAKInG InFerences: CLINICAL VS

Reference: by Batterham & Hopkins, IJSPP 2006 STATISTICAL SIGINIFICANCE

STATISTICALLY . . . . CLINICALLY
SIGNIFICANT? Harmful Trivial Beneficial pecisive?
p < 0.05 - Yes . —e— " Yes, use it!
p < 0.05 - Yes o i ® . Yes,useit!
5> 0.05- No X 7 ; ® "l Yes, useit!
Y Hac ecTb pesynbTart. OH p > 0.05- No ‘ 1 Yes, it depends
KNIUHUYECKU 3HAYUM? Mbl moXKem . &
) - ' 't use if!
ero A9 Yero-To UCNO/b30BaTh? IRl E [53, CalEe
p>005- No — A Yes, don't use it!
p > 0.05-No : Yes, don't use it!
\ ]
p < 0.05-Yes ’ Yes, don't use it!
p < 0.05-Yes Yes, don't use it!
p > 0.05-No ' No, need more research
lerzlg‘[()]{:]se -7\\@ Q_ NEgﬂﬁVE - 0 - PUSiﬁVe _D

O Mol Vglue of outcome statistic Designed by @YLMSportScience

~___ interval



B3aumocBaA3b nam npuumnHa?

CORRELATION IS NOT CAUSATION!

M ICE CREAM SALES
B SHARK ATTACKS

JAN MAR MAY JUL SEP NOV

Both ice cream sales and shark attacks increase when the weather is hot
and sunny, but they are not caused by each other (they are caused by
good weather, with lots of people at the beach, both eating ice cream

and having a swim in the sea)

Internet Explorer vs Murder Rate

18,000 90%
17,200

75%
16,400

60%
15,600

45%
14,800
14,000 30%

2006 2007 2008 2009 2010 2011

O Murders in US

W Internet Explorer Market Share



bonee npoaBuHyTble KOHLUENTbI

e 3aHATbCA Tabanuamm?

* [poyecTb rpadpuKku

* Bcnneck 3HayeHu (HabatoaeHua 3a npeaesamm 3Ha4eHNN)
* Kpusble KannaHa-Meunepa

* CooTHOLIEHUe PNCKOB

Syelonms EMPOWERING MYELOMA ADVOCACY ACROSS EUROPE

Europe



Tabaunubl

e [1na HUX ecTb NpunoxeHmne! — Ucnonb3ymnte Takme Nporpammel, Kak
Excel nnn SPSS nnan gpyrne npmnnoxkeHma gna cTaTUCTUHECKUX AaHHbIX

e ObpaTnTEe BHUMAHME HA aHA/IU3 N pe3toMe
e Nlep*knte Tabaunubl Nog PyKon M NPoBePANTE C UX NMOMOLLbIO AaHHbIE

Syelonms EMPOWERING MYELOMA ADVOCACY ACROSS EUROPE

Europe
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Estimated Cancer Deaths for 2002 European Farliament election, 2004
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* YacToTHOE pacnpeaeneHmne nomoraeT KpaTKo NpeacTaBuTb
N3MEHAoLLMECH AaHHble

e KapTnHKM 06blyHO Bonee apPeKTUBHbI A1A 0OToObparkeHumA
60/1bLWNX MacCMBOB AaHHbIX
* [eKcarpammbl
* YacToTHble rpadumKkm I T < e IR
* OrmBa (MHTerpanbHas KPUBas
* Kpyrnble gnarpammol
* CtonbuKkosble Anarpammoi
* BpemeHHble psapbl
* Kpusaa KannaHa-Mewuepa
A T.A.

Graduates - College of Medicine ‘—4—Tolal grads ~s-Females

Percent

1 1 1
100 200 300

[E/?{ilﬁ'g a EMPOWERING MYELOMA ADVOCACY ACROSS EUROPE
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Xu-ksagpar (x?)

CHI SQUARE 1 DISTRIBUTION : f(X)
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VALUE STOCHASTIC VARIABLE

9/14/2010

JTtoboe ymncno B KBagpaTe —
NO/IOXKUTENBHOE YNCNO

[MosTomy naowaab Noa KPpMBOU
HAUYMHAETCA C HYNA N CTPEMMUTCA K
6ecKoHe4YHOoCTH

Y7100bI ObITb CTaTUCTUYECKM 3HAUYMMOWN,
HeobxoaMmo npeBbIWaTb YPoBeEHb B 5%
(a =.05)

CpaBHMBAET HAABHYIO YAaCTOTY C TEM,
YTO OXMAaanu

21



Concentration

Bcnaeck 3HayeHUU u &
o 8000 -
naowaab noa Kpusowu - . .‘,&‘
4000 n‘#’
.ap'r
2000 hth".‘.‘
A
---------------------------------- MTC
Duration of action
e m—y
Cofecsivss Therapeutic
e : MocmoTpure Ha
; naowaab noa Kpusou
: Ho TaK!Ke
L - MEC
; NOCMOTpPUTE Ha
' BCMJ1eCK 3Ha4YeHum!
Onset
time tmax Time
MPG®

Lo https://www.rhealth.com/rhealth-partnering/ EMPOWERING MYELOMA ADVOCACY ACROSS EUROPE
Europe



Percentage Surviving

Kpusaa KannaHa-Meuepa

.. [Moplan-Meler Survival Curve * Hesasucumo apyr oT Apyra da8apa,
100 KannaH u NMon Meinep B8 1958 roay

N £ \_l_L | Control CAeNnanu oTKPbITUE, Haj, KOTOPbIM NOTOM
0 27 COBMeCTHO paboTanu

o 5 sl L.« OueHMBaeT ypOBEHb BbIXKMBAEMOCTY
- | . & NaLMeHTOB Ha OCHOBE JaHHbIX ABYX
o) o e | L, 21 Treated — rpynn — NaumeHToB, KOTOPbIe
N —— P , . | o o | NPUHUMAIOT yyacTue B UCCAef0BaHUN U

o s e BB E et ™ Tex, KoTOpble NpeKpaTMAK CBOE y4acTue

(LeH3ypMpoBaHHbIE)

[ ]
* OTpe3oK BpeMeHM OT BBOAA AAHHbIX 10 OKOHYaHWUA 60Ne3HU, NPUMEHUM ANS YunTbIBAET TOT GaKT, 4TO HEKoTOopble

NIeYEeHUA N KOHTPOIbHOW rpynmbl NauNEHTbI MOI/TU YMEPETL BO BPEMA
* WcxoaAa ns 3Toi KpUBOM, Mbl BUAUM: NccienoBaHnn, B TO BpemMAa Kak gpyrue
* MeauaHy BpemeHu (Bpems, 3a KoTopoe 50% BONpPOCOB peLleHbl) nepexXuam nccnenoBaHuA
* CpeaHee Bpema (cpeaHee BpeMa ANA pelleHns Bonpoca) * Micnonb3yeT MHPOPMALMIO O TEX, KTO
* [lo3BonseT cpaBHUBATb MHPOPMALMIO O NALMEHTAX HA MPOTAXKEHUN BCETO YMEp M Tex, KTO BbIXKW/, 4To6bl

nccnenoBaHMA U NpenocTaBaseT MHGOPMALMIO O NaLMEeHTax, KoTopble 6osblue He
Y4YacTBYIOT B UCCNEA0BAHUM U O HUX HNYETO HE N3BECTHO

* MoXeT NpUMEeHATLCA U B ApYyrux chepax, TakMX Kak MHKeHepua (M3HaYaNbHO
KannaH paboTan Hag BaKyyMHbIMKU TPyOKamm)

BbICYMTATb NPOMNOPLUIO NALNEHTOB,
KOTOpPbIE *KMBbI B 1t060€e 0TAENbHO
B3ATOE BPEMA UCCNeA0BaHUSA

» Korga BbIbOpKa AOCTAaTOYHO BE/MKA,
NpMbanKaeTca K HacToawen PyHKUNn

— R B A0 & B S B B Ao Sm PWIH SN P S S AEEm R B SN N R



OTHoOLWeHue pUCKoB hazard in exposed group

Hazard ratio = _
hazard in unexposed group

OTHOWEHWE PUCKOB 3TO YC/I0BME NPU KOTOPOM NPOUCXOAUT onpeaeneHHoe cobbiTne

OTHOLLEHME PUCKOB = YPOBEHb PUCKa NevyeHUns/ypoBeHb pucka naauebo, To ecTb OTHOLEeHMe
KOHKPETHOro cobbiThA, KOTOPOE NPOUCXOAUT B Fpynne, KOTopaA NOyYaeT edeHne, K cobbITUIO, KOTOpoe
npoucxoauT B rpynne, nony4varowen naauebo

HeobxogmmocTb nHTepnpeTaumm OTHOLLEHNA PUCKOB Yepes Npu3my BeENNYUHbI BPEMEHH

OTObparkaeT OTHOLWEHMUA BPEMEHU «BbIXKMBAHUA» K COOBITUIO

He yKa3sbiBaeT TO, Kak ObICTPO YTO-TO NPOUCXOAUT

LLInpoKo ncnonb3yetca AnA Nnpe3eHTaumnm AaHHbIX KAIMHUYECKUX UccneaoBaHuM ( He 04HO U TOXKe C
KO3pPULUMEHTOM OTHOCUTENBHOIO PUCKA)

[MOKa3bIBAET B YNC/IOBOM BblpPa*KEHUU «BEPOATHOCTb BbIMFPbILLA», a He ycnoBMA Nnobeabl (cmoTpu
cepeanHHOe 3Ha4YeHue)

OTHOWEHNA PUCKOB 1 = paBHbIN YPOBEHb COOLITUA MeXKAY ABYMSA rpynnamu

OTHOWeEHNA PUCKOB 2 = B ABa pa3a 6osblle NAaUNEHTOB U3 aKTUBHOW rpynnbl OyayT y4acTBOBaTL B
cobbITMKM B CPaBHEHUN C KOHTPOJIEM B C/IeAYIOLLEM OTPE3KE BPEMEHM

OTHoweHue puckos 0.5 = B ABa pa3a MeeHblUe NALNEHTOB U3 aKTUBHOW rpynnbl y4acTBYIOT B COObITUM B
CPaBHEHWUN C KOHTPOJIEM B C/1IeAyOLEM OTPE3KE BPEMEHH



JononHutenbHble UCTOYHUKN nHPOopMaLum

* BebuHap Bettina Ryll’s o Tom, Kak npaBnabHO NOHMMATb HayKy:
https://youtu.be/H VOtUBjBBM

* Kypc no ctatuctuke Ha YouTube:
https://youtu.be/zouPoc49xbk?list=PL8dPuuaLiXtNM Y-
bUAhbISAdWRnmBUcr

* KHMra no ocHOoBaM CTaTUCTUKWU:
https://www.mv.helsinki.fi/home/jmisotal/BoS.pdf

EMPOWERING MYELOMA ADVOCACY ACROSS EUROPE


https://youtu.be/H_V0tUBjBBM
https://youtu.be/zouPoc49xbk?list=PL8dPuuaLjXtNM_Y-bUAhblSAdWRnmBUcr
https://www.mv.helsinki.fi/home/jmisotal/BoS.pdf

